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ANTIBACTERIAL AGENTS 



FIELD OF THE INVENTION 



5 



The present mvention relates to antibacterial agents tbat are usefiil for 
sterilization, sanitation, antisepsis, and disinfection. 



BACKGROUND 



The inappropriate growth of a variety of bacteria has been a problem for many 



10 years. Bacteria have caused degradation of natural product inateriak 
humans and other animals, and spoilage of foods. 

Sterilization denotes the use of either physical or chemical agents to eliminate 
all viable bacteria from a material, while disinfection generally refers to the use of 
geraiicidal chemical agrats to destroy the potential infectivity of a material Sanitizing 

15 refers to procedures used to sin:5>ly lower the bacterial content of utensils used for 
food Antisepsis refers to the topical application of chemicals to a body sur&ce to kill 
or inhibit pathogenic microbes. Disinfectants are widely used for skin antisepsis in 
preparation for surgery. 

Bacteria are the smallest organisms that contain all the machinery required for 

20 growth and self-repUcatioiL A bacterium iacludes a rigid cell wall surrounding the 
cytoplasmic membrane, which itself encloses a single naked chromosome without a 
nuclear membrane. The cytoplasnaic mmihrane consists primarily of a bi-layer of l^id 



25 organism to propagate indefinitely, when placed in a suitable environment. 

Bactericidal action suggests microbe damage of various types, including the triggering 
of irreversible damage to the cytoplasmic cell menibrane or irreversible inopairment of 
the DNA (or viral RNA repKcation. Accordingly, sterilization is not identical with 
destruction of microbes. Additionalfy, it is understood that damage to nucleic acids 

30 (DNA or RNA) is not always irreversible, as it is known that ultraviolet light-induced 
damage to viral nucleic adds can be repaired by enzymatic and genetic mechanisms. 



molecules. 



The fundamental criterion of bactericidal action is loss of the ability of the 




In one aspect, the invention features metiiods of using antibacterial agents of 
5 formula I for sterilizing, sanitizing, antisepsis, or disinfecting. The nciethod includes 
£qpp]ying the antibacterial agent to a location in need of sterilization, sanitation, 
antisepsis, and disinfection. Specifically, a niethod of sterilization, sanitation, 
antisepsis, and disinfection, inctades applying antindcrobial compounds to a surface in 
need of sterilization, sanitation, antisepsis, and disinfection. The antimicrobial 
10 compounds are applied in a ther^eutically acceptable amount, e.g., an amount 
sufGcient to kill or hinder the growth of bacteria on the surfece to be sterilized, 
sanitized, or disinfected. 

In general, the antibacterial agents have the foiiinila 

R2 



not solely substituted at the ortho-position relative to Y, and still further provided that 
25 the aiyl is not substituted with a group selected firom 




15 or a pharmaceutical^ acceptable salt thereol^ 
wherein 



X =NH 



20 



Y = CO, CS, -.C(=N-CN) or 

X and Y together form an alkene, or C3-C5 cycloalkyl; 

Riis-COOH; 

R2 is an electron withdrawing group; 

R4 is an optionally substituted aiyl, provided that the aryl is not simultaneously 



substituted with a sulfonamide and a urea or tMo^^ 
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40 -S02-NH(C1-C4 aIkyl)-N(Cl-C4a]]cyl)2 



-R10 



,Qr 



-CH2-NH(C1-C4alkyl) 



WiisNorCIt 

Rio is C1-C4 alkyl, Ci-C* substituted alkyl, Het, substituted Het, aryl, or 
substituted aryl; and 

Ri5 is H, C1-C4 alkyl, C1-C4 substituted alkyl, Het, substituted Het, C4-C7 
cycloalkyL 

DETAILED DESCRIPTION OF THE INVENTION 

The tenn *lialo" refes to a halogeu atom selected from CI, Br, I, and F. 

The term "alkyr refers to both straight- and branched-diain moieties. Unless 
otherwise specifically stated alkyl moieties include between 1 and 9 carbon atoms. 

The term "alkenyF refers to both straight- and hrandied-chain moieties 
containing at least one -0=C-. Unless otherwise specifically stated aDcenyl moieties 
include between 1 and 9 carbon atoms. 

The term "alkynyl" refers to both straight- and branched-chain moieties 
containing at least one --C^- Unless otherwise specifically stated alkynyl moieties 
include between 1 and 9 carbon atoms, between 1 and 6 carbon atoros 

The tenn "alko3c/* refers to -O-alkyl groups. 

The term "cycloaDsyr refers to a cyclic alkyl moiely. Unless otherwise 
spedfically stated cycloalkyl moieties will include between 3 and 9 carbon atoms. 

The term "cycloalkenyr refers to a cycKc alkenyl moiety. Unless otherwise 
specifically stated cycloalkenyl naoieties will include between 5 and 9 carbon atoms and 
at least one groi^ withiu the cyclic ring. 

The term "anmno** refers to -NH2. 
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The term "sulfonamide*' refers to a -S(0)2-N(Qio)2 
The term "aiyr refers to phenyl aiui naphthyL 

The term 'liet" refers to mono- or bi-cycKc ring systems containing at least one 
heteroatom selected from O, S, and N. Eadi mono-cyclic ring noay be aromatic, 



ring containing at least one heteroatom fiised witli an cydoaOcyl or aiyl group. A bi- 
cyclic ring system may also indude a mond-cyclic ring containing at least one 
heteroatom fused wifli another het, mono-cycfic ring system. 

Exan[5)les of "het" include, but are not limited to, pyridine, thiophene, fiiran, 
10 pyrazoline, pyrimidine, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5- 
pyrimidiiQrl, 3-pyridazmyl, 4-pyridazinyl, 3-pyraziiiyl, 4-oxo-2"imidazo]yl, 2-imidazolyl, 
4-imidazolyl, 3-isoxazotyl, 4-isoxazotyl, 5-isoxazolyl, 3-pyrazolyl, 4-pyra2olyl, 5- 
pyrazolyl, 2-oxazotyl, 4-oxazolyl, 4-oxo-2-oxazolyl, 5-oxazolyl, 1,2,3-oxathiazole, 

1.2.3- oxadiazole, 1,2,4-oxadiazole, 1,2,5-oxadiazole, 1,3,4-oxadiazole, 2-thiazolyl, 4- 
15 thiazolyl, S-thiazolyl, 3-isothiazole, 4-isothiazole, 5-isothiazole, 2-furanyl, 3-furanyl, 2- 

thieiijd, 3-thienyl, 2-pyrrolyl, 3-pyrrolyl, 3-isopyrrolyl, 4-isopyrrolyI, 5-isopyirolyl, 
l,2,3,-oxa£hiazole-l-oxide, l,2,4-oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, 5-oxo-l,2,4- 
oxadiazol-3-yl, l,2,4-thiadiazol-3-yl, l,2,4-thiadiazol-5-yl, 3-oxo-l,2,4-thiadiazol-5-yl, 

1.3.4- thiadiazol-5-yl, 2-oxo-l,3,4-thiadiazol-5-yl, l,2,4-triazol'-3-yl, l,2,4-tria2oI-5-yl, 
20 l,2,3,4-tetrazol-5-yl, 5-oxazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 1,3,4,- 

oxadiazole, 4-oxo-2-thiazolinyl, 5-methyl-l,3,4-thiadiazol-2-yl, tfaiazoledione, 1,2,3,4- 
thiatriazole, 1,2,4-dithiazolone, phthalimide, quinolinyl, morpholinjd, benzoxazoyl, 
diazinyl, triazinyl , quinolinyl, quinoxalisyl, naphthyridinyl, azetidinjd, pyrrolidinyl, 
hydantoinyl, oxathiolanyl, dioxolanyl, imidazoUdinyl, and azabicyclo[2.2.1]heptyl, 
25 The term 'Tieteroaiyr refers to a mono- or bicylic het in which at least one 

cyclic ring is aromatic. 

The term ""substituted alkyF refers to an alkyl moiety including 1-4 substituents 
selected from halo, het, cycloalkyl, cycloaDcenyl, aryl, -OQio, -SQio, -S(0)2Qio, 
-S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, -C(=N-0-Qio)Qio, -S(0)2-N=S(0)(Qio)2, 



30 -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, -C(S)Qio, -C(0)OQio, -OC(0)Qio, 

-C(S)NQioQio,-N(Qio)C(S)NQioQio,-q^^ -C(0)C(Qi6)20C(0)Qio, -CN, 

=0, =S, -NQioC(b)Qio, -NQioC(0)NQxoQio, -S(0)2NQioQio, -NQioS(0)2Qio, - 
NQioS(0)Qio, -NQioSQio, -NO2, and -SNQioQio. Each of the het, (TcloaDqd, 



5 saturated, or partially unsaturated. A bi-cyclic ring system may include a mono-cyclic 
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qrcloalkeoyl, and aiyl bdng optionalty substitated with 1-4 substitueots independently 
selected from halo and Qu. 



The term "substituted aiyr refers to an ar^ moiety having 1-3 substhuents 
selected from-OQw, -SQw, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, - 
5 C(=NOQio)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQjoQio, -C(0)Qio, - 
C(S)Qio, 

-C(0)OQio, -OC(0)Qio, -C(0)NQioQio, -C(0)C(Qi6)20qO)Qio, -CN, 
-NQioC(0)Qio, -N(Qio)C(S)NQioQio, -N(Qio)C(S)Qio, -NQioC(0)NQioQio, 
-S(0)2NQioQio, -NQioS(0)aQio, -NQioS(0)Qio, -NQioSQw, -NO2, -SNQioQio, aJkyl, 

10 substituted alkyl, aScenyl, alkynyl, het, halo, cycloalkyl, cycloalkenyl, and aiyl The 
het, cydbalkyl, cycloaOcenyl, aOcenyl, alkyr^l, and aiyl being optionally substituted 
with lr3 substitotuents selected from halo and Qis. 

The term "substituted het" refers to a het naoiety including 1-4 substitnents 
selected from -OQio, -SQio, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 

15 -C(=NOQio)Qio,-S(0)2-N=S(0)(Qio)2,-S(0)2-N=S(Qio)2,-NQioQio,-C(0)Qio, 

-C(S)Qio, -C(0)OQio, -OC(0)Qio, -C(0)NQioQio, -CXO)C(Qi6)20C(0)Qio, -CN, =0, 
=S, -NQioqO)Qio, -NQioCXS)Qio, -NQioC(0)NQxoQw, -NQioC(S)NQioQio, - 
S(0)2NQioQio, -NQioS(0)2Qio, -NQioS(0)Qio, -NQioSQw, -NO2, -SNQioQio, alkyl, 
substituted alkyl, het, halo, cycloalkyl, cycloalkenyl, and aryL The het, cycloalkyl, 

20 cycloalkenyl, and aiyl bdng optionally substitated with 1-3 siibstitutuents selected 
from halo and Q15. 



substituents -OQio, -SQw, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, 
25 -C(S)Qio, -C(0)OQxo, -OC(0)Qio, -qO)NQioQio, -C(S)NQioQio, 
-C(0)C(Qi6)20C(0)Qio, -CN, =0, =S, -NQioC(S)Qio, -NQioC(0)Qio, 
-NQioC(0)NQioQio, -NQioC(S)NQioQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQio, alkj^ substitated alkyl, het, halo, 
qwjtealkyl, cycloalkmyl, and aryL The het, cycloalkyl, cycloalkeayl, and aryl being 



30 optionally substituted with 1 -3 substitutuents selected from halo and Q15. 



substituents -OQio, -SQio, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, 



The term "substituted sSkeasyi" refers to a alkenyl nooiety including 1-3 



The term "substituted alkoxy" refers to an alkoxy moiety including 1-3 
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-C(S)Qio, -C(0)OQio, -OC(0)Qio, -C(0)NQioQio, -C(S)NQioQio, 

-CXO)C(Qi6)20C(0)Qio, -CN, =0, =S, -NQioC(S)Qio, -NQioC(0)Qio, 
-NQioC(0)NQioQio, -NQioC(S)NQioQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQio, aflg^ substituted alkyl, het, halo, 
5 cydoaOcjd, cydoalkenyl, and aiyL The het, cydoalkyl, (^cloalkeir^ and aiyl being 
QptionaSy substitiited wilih 1-3 substitataents selected fromhalo and Qis. 

The term "substituted cydoalkeoyr refbts to a cydoalkeDyl moiety inchiding 1- 
3 substituents -OQw, -SQio, -S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, 
-C(=NOQio)Qio, -S(0)2-N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQwQio, -C(0)Qio, 

10 -C(S)Qio,-qO)OQio,-OC(0)Qio,-CXO)NQioQio,-C(S)NQioQio, 

-C(0)C(Qi6)20C(0)Qio, -CN, =0, =S, -NQioC(S)Qio, -NQxoC(0)Qio, . 
-NQioCXO)NQioQio, -NQio(::(S)NQioQio, -S(0)2NQioQio, -NQioS(0)2Qio, 
-NQioS(0)Qio, -NQioSQio, -NO2, -SNQioQio, alkyl, substituted alkyl, het, halo, 
cycloaDcyl, cycloalkenyl, and aryL The het, cycloaDsyl, cydoalkenyl, and aiyl being 

15 optionally substituted with 1-3 substitutuents selected from halo and Q15. 

The temi "substituted amino" rdfers to an anmo moiety in wMch one or both 
of the amino hydrogens are replaced with a groiq) selected from -OQio, -SQio, 
-S(0)2Qio, -S(0)Qio, -OS(0)2Qio, -C(=NQio)Qio, -C(=NOQio)Qio, -S(0)2- 
N=S(0)(Qio)2, -S(0)2-N=S(Qio)2, -NQioQio, -C(0)Qio, -qS)Qio, -G(0)OQio, 

20 -OC(0)Qio, -C(0)NQioQio, -C(S)NQioQio, -C(0)C(Qi6)20C(0)Qio, -CN, =0, =S, 
-NQioC(0)Qio, -NQioC(S)Qio, -NQioC(0)NQioQio, -NQioC(S)NQioQio, - 
S(0)2NQioQio, -NQioS(0)2Qio, -NQioS(0)Qio, -NQwSQio, -NO2, -SNQioQw, sSkyl, 
substituted alkyl, het, halo, cycloalkyl, cydoalkenyl, and ar^ The het, cycloalkyl, 
cydoalkenyl, and aryl being optionally substituted with 1-3 substitutuents selected 

25 fromhalo and Q15. 

Eadi Qio is independently selected from -H, alkyl, cycbalkyl, het, cydoalkenyl, 
andatyL The het, aIlg^(^oancyl,cycba]keiQ^ and aiyl beii%6p^ 
with 1-3 substitutuents selected fromhalo and Q13. 

Each Qii is independently selected from -H, halo, alkyl, aiyl, cycloalkyl, and 

30 het The alkyl, aiyl, cycloaiJkyl, and het being optionally substituted with 1-3 
substituents independently selected from hab, -NOj, -CN, =0, and Qi4- 

Eadi Qi3 is independent^ selected from Qix, -OQn, -SQu, -S(0)2Qii, 
-S(0)Qu, -0S(0)2Qu. -C(=NQii)Qii. -S(O)2-N=S(O)(Qi02, -S(0)2-N=S(Qii)2, 
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-SC(0)Qii, -NqIRi, -C(0)Qu, -C(S)Qu, -CXO)OQu, -oft)Q 11, -C(0)NQiiQii> 
-C(S)NQuQii, -C(0)C(Qi6)20C(0)Qio, -CN, -O, -S, -NQiiC(0)Qn, -NQiiC(S)Qu, 
-NQiiC(0)NQnQii, -NQuC(S)NQiiQu, -S(0)zNQnQii, -NQnS(0)2Qu, 
-NQuS(0)Qii, -NQiiSQu, -NO2, and -SNQnQn. 

5 Each Qi4 is -H or a substituent selected from alkyl, cycloalkyl, phenyl, or 

n^hibyl, each optionally substituted with 1-4 substituents independently selected from 
-F, -a -Br, -I, -OQ16, -SQ16, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, -NQ^Qie, -C(0)Qi6, 
-C(S)Qi6, -C(0)0Qi6, -NO2, -C(0)NQi6Qi6, -C(S)NQi6Qi6, -CN, -NQi6C(0)Qi6, 
-NQi6C(S)Qi6, -NQi5C(0)NQi6Qi6, -NQi6qS)NQi6Qi6, -S(0)2NQi6Qi6, and 

10 -NQi6S(0)2Qi6. The alkyl, cycloalkyl, and cycloalkenyl being fiirher optionally 
substituted with =0 or =S. 

Each Qi5 is alkyl, qdioalkyl, heterocycloalkyl, heteroaryl, phenyl, or naphthyl, 
each optionally substituted with 1-4 substituents independently selected from -F, 
-CI, -Br, -I, -OQ16, -SQ16, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, -C(=NQi6)Qi6, 

15 "S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi5)2, -SC(0)Qi6, -NQ16Q16, -C(0)Qi6, -C(S)Qi6, 
-C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -C(S)NQi6Qi6, -C(0)C(Qi6)20C(0)Qi6, -CN, 
-NQi6C(0)Qi6, -NQi6C(S)Qi6, -NQi6C(0)NQi6Qi6, -NQi6C(S)NQi6Qi6, - 
S(0)2NQi6Qi6, -NQi6S(0)2Qi6, -NQi6S(0)Qi6, -NQieSQie, -NO2, and -SNQ16Q16. 
The alkyl, cycloalkyl, and cycloalkenyl being furher optionally substituted with =0 or 

20 =S. 

Each Q16 is independentity selected from -EL, alkyl, and cycloalkyL The alkyl 
and cycloalkyl optionally including 1-3 halos. 
Mammal denotes human and animals. 

Each Qi7 is indqpendentty selected from -H, -OH, and alkyl optionally 
25 including 1-3 halos and -OH. 

The temi "electron withdrawing group" refers to the ability of a substituent to 
withdraw electrons relative to that of hydrogen if the bydrogen atom occupied the 
same position on the molecule. The term '"electron withdrawing group'* is well 
understood by one skilled in the art and is discussed in Advanced Organic Chemistry 
30 by J. March, John Wiley & Sons, New York, New York, (1985) and the discussion 
therein is incorporated herein by reference. Electron withdrawing groups include, but 
are not limited to, groups such as halo, nitro, carboxy, c^ano, aryl optionally 
substituted, aromatic het (excluding pyridine) optionally substituted, -OC(Zo)3, -C(Zq)3, 
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-q2;n)2-0-C(2W3,^0)-Qi7, -S02-C(Z„)3, -SOz-aryl, -C(N^Q 
C^C-Qi7, ia which each Za and Zm. is indq)endendy H, halo, -CN, -NO2 -OH, or Ci- 
4alkyl optionalty substituted with 1 -3 halo, -OH, NO2, and provided that at least one of 
Znishalo,-CN, orN02, and fiuilier provided that Q17 is not -OH when the the 
5 electron withdrawing group is -(C0)-Qi7. 

It is to be understood that the present invention encon5)asses any racemic, 
opticalfy-active, polymorphic, tautomeric, or stereoisomeric form, or mbcture thereof 
of a compound of the invention, which possesses the usefiil properties described 
herein 

10 In cases where confounds are suJEciently basic or acidic to form stable 

nontoxic acid or base salts, use of the confounds as pharmaceutically acceptable salts 
may be appropriate. Bxan9)les of phamiaceutically acceptable salts which are within 
the scope of the present invention include organic acid addition salts formed with acids 
which form a physiological acceptable anion and inorganic salts. Exan^les of 

15 pharmaceutically acceptable salts iuclude, but are not limited to, the following acids 
acetic, aspartic, benzaaesulfonic, benzoic, bicarbonic, bisulfuric, bitartaric, butyric, 
calcium edetate, camsylic, carbonic, chlorobenzoic, dtric, edetic, edisyUc, estohc, esyl, 
esylic, formic, fumaric, ghiceptic, gluconic, ghitamic, gilycoQylarsanilic, hexamic, 
hexyhesordnoic, hydrabamic, hydrobromic, hydrochloric, hydroiodic, 

20 hydroxynaphthoic, isethionic, lactic, lactobionic, maleic, naalic, malonic, mandelic, 
methanesulfonic, naethylnitric, methylsulfuric, mucic, nocaconic, napsyhc, nitric, oxalic, 
p-nitromethanesulfonic, pamoic, pantothenic, phosphoric, monohydrogen phosphoric, 
dihydrogen phosphoric, phthalic, polygalactouronic, propionic, salicytic, stearic, 
succinic, sul&mic, sul&nilic, sulfonic, sulfuric, tannic, tartaric, teocHc totuenesulfonic, 

25 primary, secondary, and tertiary anrines, substituted anaines including naturally 

occurring substituted amines, cyclic anmes, such as arginme, betaine, caffeine, choline, 
N, N-dibenzylethylenediamine, diethylamme, 2-diethylaminoethanol, 2-dimethylamino- 
ethanol, ethanolamine, ethylenediamine, N-ethyhnorphoHne, N-ethylpq)eridine, 
g^ucamine, ghicosanoine, histidine, hydrabamine, isopropylamine, lysine, 

30 methylglucamine, morpholine, p5)erazine, pq)eridine, polyamine resins, procaine, 
purines, theobromine, triethylamine, trimethylamine, trq)ropylamine, and the Kke. 

Pharmaceutically acceptable salts naay be obtained using standard procedures 
wen known in the art, for example by reacting a suffidratly basic compound such as an 



-8- 



wo 2004/018414 PCT/US2003/024797 

amine with a suitafl^acid affording a physiologically accept^l anion. Alkali inetal 
(for exan9)le, sodium, potassium or lithium) or alkaline earth metal (for e3canple 
calcium) salts of carboxylic acids can also be n:iade. 

The antibacterial agents of this invention have usefbl activity against avariety 

5 of organisms. The in vitro activity of con5)oimds of this invention can be assessed by 
standard testing procedures such as the deteronnation of nomimum inhibitory 
concentration (MIC) by agar dibtion as desoibed in ''.^sproved Standard. Methods 
for Dilution Antimicrobial SusceptibiHty Tests fi>r Bacteria That Grow Aerotncany^ 
3rd ed., published 1993 by the National Committee for Clinical Laboratory Standards, 

10 Villanova, Pennsylvania, USA. 

The antibacterial agents desc^ed herdn are useM fo 
antisepsis, and disinfection. The antibacterial agents can be zpphed to a location in 
need of sterilization, sanitation, antisepsis, or disinfectioii, 1^ 
skilled in the art. For instance, the antibacterial agents may be incorporated into a 

15 cleaning solution that is applied, such as by spraying or pouring, to an item in need of 
sterilization, sanitation, antisepsis, or dismfection. The antibacterial agents may be 
used alone or in combination, e.g., agents disclosed herein with one another or agent(s) 
disclosed herein with other antibacterial agents. The antibacterial agents may be 
applied in varying concentrations depending upon the bacterial susceptibility to 

20 antibacterial agent(s) being applied and the desired level of sterilization, sanitation, 
antisepsis, or disinfection. 

The antibacterial coii;)ounds of this invention may be synthesized by various 
methods known to those skilled in the art. Non-limiting exan9)les of synthetic schemes 
for producing the antibacterial agents are described below. 

25 

EXAMPLES 

Without further elaboration, it is beheved that one skilledin the art can, using 
the preceding description, practice the present invention to The 
following detailed eican^les describe how to prepare the various compounds and/or 
30 perform the various processes of the invention and are to be constraed as merely 
illustrative, and not limitations of the preceding disclosure in any way whatsoever. 
Those skilled in the art will pron^tiy recognize q>propriate variations from the 
procedures both as to reactants and as to reaction conditions, and techniques. 
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Scheme 1.1 




1 I — X=Me; 2-5 
^X=H;6-29 

a) oxalyl chloride; b) MethyI-2-amlno5-bromoberaoate; c) HN(Q^7)2; d) KOH 

5 

Methyl 5-bromo-2-{[4-(cUorosa]fonyl)hei^ 

Methyl 5-hroim-2-{[4-(chlorosulfoiQrl)benzoyy (1) was prepared as a 

common interaiediate for the formation of sulfonamides by the procedure below: 4- 

10 (chlorosulfoi3yl)benzoic add (18.37 g, 8.33 mmol) was suspended in CH2a2 (140 mL) 
and 4 drops of DMF. The sohition was cooled to 0"* C and oxalyl chloride (1.8 mL, 
20.6 mmol) was added and stirred for 1 hour, removed from ice bath, and stirred 
overnight The clear solution was concentrated in vacuo^ redissolved ia CH2CI2, and 
concentrated in vacuo. The resulting product was dissolved in toluene (140 mL) and 

15 refluxed for 30 minutes to remove any HQ gas. After cooling to room ten5)erature, 
iiiethyl-2-amino-5-hromobenzoate (15.96 g, 69.4 nnnol) was added, and the 
suspension was refluxed ovamght. The suspension was cooled to 0® C and filtered, 
washing with toluene and quickly with etbyl acetate The solid was dried in a vacuum 
oven overnight to obtain sulfonyl chloride 1 (19.8 g, 66%). NMR (CDCI3) 5 12. 19, 

20 8.82, 8.27-8.19, 7.73, 4.00; IR 1700, 1683, 1604, 1585, 1524 (s), cm"^; MS (ESI-) for 
CisHiiBrONOsS m/z 429.8 (M-H)'. 

General Method A (sulfonamide preparation with anilines, primary, and 
secondary amines) 
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Me<]i3i5-bromo-2-({4-[(dQLeth;^lainmo)sii]fo^^ 



To a sohtioii of the sulfosyl chloride 1, (694. 1 xog, 1.61 mmol, 1 .0 eq) ia tohtene (4.0 



mL) was added diethyl amiiie (SOO |jL, 4.83 mmol, 3.0 eq). The suspension was 
5 shaken at 50° C fi)r overnight. Theprodurt was extracted with EtOAc, washed with 1 
N HQ and water, and concentrated m vacuo. The conponnd was dried in a vacuum 
oven at 50" C overnight to obtain 624.4 mg (83%). NMR (300 MHz, DMSO-de) 5 
11.48, 8.31, 8.11, 8.05, 7.99, 7.87, 3.86, 3.20, 1.04; IR 1700, 1676 (s), 1600, 1519 
(s), 1338, 1330, 1306 (s), cm\ AnaL Calcd ftir Ci9HMBrN205S: C, 48.62; H, 4.51; N, 
10 5.97; Br, 17.02; S, 6.83. Found: C, 48.76; H, 4.53; N, 5.89; Br, 16.98; S, 6.73. 

General Method B (hydrolysis of the methyl ester) 

5-bromo-2-({4-[(dieth;^lammo)sii]fony]]benzo}i}amino)beiizoa 

IS Meth]i5-bromo-2<{4-[(diefli]iamino)sa]fony]]beiizo^a]iiino)b« 

mg, 0.704 mmol) was dissolved in 2 mL of dioxane and 0.2 mL of water. KOH (1 
pellet, ~80 mg) was added to the mixtare as it was heated at 50° C for 3 hours. The 
reaction was cooled, extracted with EtOAc, washed whh 1 N HCl and brine, dried 
(Na2S04), concentrated in vacuo^ and dried in a vaconm oven at 50° C overnight to 
20 yield 313.8 mg (98%). ^HNMR(300 MHz, DMS()-<fe) 6 12.05, 8.55, 8.11, 8.09, 
8.00, 7.86, 3.19, 1.04; IR 1703, 1661, 1202, 1185, cm^^ MS (FAB) m/z (reL 
intensity) 455 (Mtf", 45), 457 (37), 455 (45), 240 (99). HRMS (FAB) calcd for 
C18H19BRN2O5S +Hi 455.0276, found 455.0260. AnaL Calcd for CisHisBrNzOsS: C, 
47.48; H, 4.21; N, 6.15; Br, 17.55; S, 7.04. Foraid: C, 47.31; H, 4.25; N, 6.12. 

25 5-^bromo-2-({4-[(dimethylanimo)siilfonyl]benzo3d}ainjno)be9azoic add 6, was 
prepared by method B from its methyl ester, i.e.. Methyl 5-bromo-2-({4- 
[(dimetlQrlamino)su]fonyl]benzoyl}amino)benzoate, ina47%yield. ^H NMR (300 
MHz, CDOs) S8.89, 8.31, 8.18, 7.96, 7.78, 2.78; IR3135, 1700, 1350 (s), 1191 (s), 
cm'\ MS (BSI-) for CicHisBrNOsS m/z 426.9 (M-H, Br isotope)". AnaL Calcd for 

30 Ci6Hi5BrN205S: C, 44.98; H, 3.54; N, 6.56; Br, 18.70; S, 7.50. Found: C, 44.82; H, 
3.55; N, 6.46; Br, 1 8.43; S, 7.36. 
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54iro]iu>-2-({4-[(ff^indolr5-^a]nino)sa]fonyl]^ 7, was 

prepared ty general method B from PNU-263551 in a 52% yield. NMR (300 
MHz, DMSO-rfff) 5 12.05 (s, 1 H), 11.05 (s, 1 H), 10.00 (s, 1 H), 8.52 (d, J= 9 Hz, 1 
H), 8.10 (d, J= 2 Hz, 1 H), 8.02 (d, J= 8 Hz, 2 H), 7.85 (m, 3 H), 7.30 (t, J= 1 Hz, 1 

5 H), 7.25440 (s, 1 H), 7.24 (d, 9 Hz, 1 H), 6.82 (dd, J= 9, 1 Hz, 1 H), 6.34 (s, 1 
H); m. 1687, 1664, 1607, 1524, 1338, 1314, 1300, 1189, 1170 (s), 825, 801, 756, 
743, 681, 616 (s), an\ MS (FAB) m/z (rel intensily) 514 (MH*^, 55), 516 (59), 515 
(67), 514 (55), 132 (99), 131 (97). HRMS (FAB) calcd for C22H16BKN3O5S +Hi 
514.0073, found 514.0066. HPLC [1] shows one main peak at 16.3 min (95%). AnaL 

10 Calcd for CyHieBrNsOsS: C, 51.37; H, 3.13; N, 8.17; Br, 15.53; S, 6.23. Found: C, 
51.16; H, 3.23; N, 8.01. 

5-bromo-2-[(4-{[(3-far3imeth;j^a]nmo)siilfony]}beiizo^am^ 9, was 

prepared by method B from PNU-276173 in a 48% yield ^H NMR (300 MHz, 
DMSO-ds) 8 8.60 (d, J= 9 Hz, 1 H), 8.41 (t, J = 6 Hz, 1 H), 8.14 (d, J= 2 Hz, 1 H), 

15 8.07 (d, y= 8 Hz, 2 H), 7.93 (d, /= 8 Hz, 2 H), 7.87 (dd, J= 9, 2 Hz, 1 H), 7.46 (s, 1 
H), 6.28 (s, 1 H), 6. 18 (s, 1 H), 4.08 (d, J= 6 Hz, 2 H); IR 3252, 1702, 1 172 (s), 1 165 
(s), ctd\ MS (FAB) w/z (reL intensity) 479 (MH", 13), 481 (14), 479 (13), 135 (99), 
73 (64). HRMS (FAB) calcd for CwHijBKNzOeS +Hi 478.9913, found 478.9922. 
AnaL Calcd for Ci9Hi5BrN20(iS: C, 47.61; H, 3.15; N, 5.84; Br, 16.67; S, 6.69. 

20 Found: C, 47.55; H, 3.22; N, 5.69; Br, 16.26; S, 6.60. 

5-bromo-2-[(4-{[4-(ethoxycarbonyI)-l-plperazi]iyl] su]fonyl}benzoyl)a]iijno] 
benzoic add 10 was prepared by method A followed by B with a 26% yield over both 
steps. The methjd ester was not fully characterized. ^HNMR(300MHz,DMSO-itf) 
5 8.60 (d, J= 9 Hz, 1 H), 8.18 (d, J= 8 Hz, 2 H), 8.13 (d, J= 2 Hz, 1 H), 7.94 (d, J= 

25 8 Hz, 2 H), 7.79 (dd, /= 9, 2 Hz, 1 H), 3.97 (q, J= 7 Hz, 2 H), 3.45 (br. s, 4 H), 2.95 
(hr. s, 4 H), 1.12 (t, 7= 7 Hz, 3 H); IR 1692 (s), 1675 (s), 1584, 1518 (s), 1287, 1276, 
1250, cm"^ MS (FAB) m/z (rel intensity) 540 (MH^, 46), 542 (44), 540 (46), 159 
(95), 157 (99). HRMS (FAB) calcd for CziiBbBRNsOrS +Hi 540.0440, found 
540.0428. HPLC [1] shows one msgor peak at 16.2 min (97%). AnaL Calcd for 

30 C2iH22BrN307S: C, 46.67; H, 4.10; N, 7.78; Br, 14.79; S, 5.93. Found: C, 46.34; H, 
4.19; N, 7.63; Br, 14.18; S, 5.79. 



-12- 



wo 2004/018414 PCTAJS2003/024797 
5-brom(H2-{[4-({f!lth:^2-<2-pyridiiL^ethyl]am^ 

benzoic add 11 was prepared by method A followed by B wifli a 57% yield over both 
steps. The metlQd ester was not fultycharactacized ^HNMR(300MHz,DMSO-rfff) 
5 12.19 (s, 1 H), 8.58 (d, J= 9 Hz, 1 H), 8.52 (d, J= 4 Hz, 1 H), 8.13 (d, J= 3 Hz, 1 
5 H), 8.12 (d, 6 Hz, 2 H), 7.96 (d, 7 = 8 Hz, 2 H), 7.87 (dd, J= 9, 2 Hz, 1 H), 7.78 
(td, J= 8, 2 Hz, 1 H), 7.35 (d, J= 8 Hz, 1 H), 7.30 (td, J= 6, 2 Hz, 1 H), 3.42 (t, J= 

7 Hz, 2 H), 2.99 (t, 7= 8 Hz, 2 H), 2.77 (s, 3 H); IR 1692 (s), 1518 (s), 1340 (s), 
1297 (s), 1 162 (s), 763 (s), 755 (s), 747 (s) cm\ MS (ES-) for CyftzoBrNsOsS 
518.0 (M-H", Br isotope); HRMS (FAB) calcd for C22H2oBKNr305S +Hi 518.0386, 

10 found 518.0388. HPLC [1] shows one mjgor peak (13.58 min, 99%). 

2-({4-[(benzyla]iiino)sna]fonyl]benzoy]}aBiino)-5-bro add 12 was 

prepared by method A followed by B with a. 17% yield over both stqps. The methyl 
ester was not fully characterized. ^H MMR (300 MKLz, DMSO-rf^) 5 12.09 (s, 1 H), 
8.60 (d, J= 9 Hz, 1 H), 8.39 (t, J= 6 Hz, 1 H), 8.14 (d, J= 2 Hz, 1 1^, 8.08 (d, J= 8 
15 Hz, 2 H), 7.97 (d, 7= 8 Hz, 2 H), 7.88 (dd, 7= 9, 2 Hz, 1 H), 7.30-7.20 (m, 5 H), 
4.05 (d, J = 6 Hz, 2 H); HRMS (FAB) calcd for C21H17BRN2O5S +Hi 489.0120^ • 
found 489.0129i HPLC [1] shows one noajor peak (20.60 nrin, 99%). 

5-bromo-2-[(4-{[(2-hydroxy-l-mediyIeth^aiiiino]sn]fonyQbeiiz^ 
benzoic add 14 was prepared by method A followed by B -with a 3 5% yidd over both 
20 steps. The methyl ester was not folly characterized. 'HNMR(300 MHz,DMSO-i?tf) 
5 8.56 (d, J= 9 Hz, 1 H), 8.11 (d, 7= 2 Hz, 1 H), 8.09 (d, 7= 8 Hz, 2 H), 8.00 (d, 7= 

8 Hz, 2 H), 7.86 (dd, 7= 9, 2 Hz, 1 H), 7.76 (d, 7= 7 Hz, 1 H), 3.26 (m, 2 H), 3.12 
(m, 1 H), 0.89 (d, 7= 6 Hz, 3 H); MS (ES-) for CiTHiTBrNzOeS m/z 454.9 (M-H^; 
HPLC [1] shows one major peak (14.08 min, 96%). 

25 5-bromo-2-({4-[(4-carboxyani]ino)snlfonyl]benzoyl}amino)benzoic add 15 was 
prepared from method A followed by method B in a 1 0% yield. The methyl ester was 
not folly diaracterized. ^HNMR (300 MHz, DMSO-rfa) 5 12.45 (hr. s, 1 H), 11.15 (s, 
1 H), 8.52 (d, 7= 9 Hz, 1 H), 8.08 (d, 7= 8 Hz, 3 H), 8.03 (d, 7= 9 Hz, 2 H), 7.81 (d, 
7= 9 Hz, 3 H), 7.26 (d, 7= 9 Hz, 2 H); HPLC [1] shows one m^or peak (15.15 min, 

30 90%). 

5-bromo-2-{[4-(3,4-dihyd]:vHl(2H)-qnino]iny]snlfonyI)benzoy]]aniino}benzoi^ 

add 16 was prepared by method A foltowed by mefliod B in a 48% yidd The methyl 
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ester was not fi]]]y 




HNMR(300MHz,D] 




6 12.05 (s, 1 H), 



8.52 (d, J= 9 Hz, 1 H), 8.11 (d, J= 3 Hz, 1 H), 8.05 (d, /= 9 Hz, 2 H), 7.86 (dd, J= 
9, 2 Hz, 1 HO, 7.82 (d, /= 8 Hz, 2 H), 7.61 (d, J= 8 Hz, 1 H), 7.25-7.05 (m, 3 H), 
3.83 (t, J= 6 Hz, 2 H), 2.45 (t, J= 7 Hz, 2 H), 1.63 (quintet, 6 Hz, 2 H); IR 1667, 
5 1 601 , 1 584, cnf\ HRMS (FAB) calcd for C23H19BRN2O5S +Hi 5 1 5.0276, found 
515.0264. Anal Calcd for C23Hi9BrN205S: C, 53.60; H, 3.72; N, 5.43. Found: C, 
53.52; H, 3.96; N, 5.57. 

5-bTOmo-2-{[4-({[2<3,5-dimethoxyphenyI)elh3i]animo}si^^ 

benzoic add 17 was prepared by method A followed by B with a 56% yield over both 

10 steps. The method ester was not fiiDy characterized. ^HNMR(300MHz,DMSO-J5) 
5 8.60 (d, J= 9 Hz, 1 H), 8.13 (d, 7= 3 Hz, 1 H), 8.09 (d, 8 Hz, 2 H), 7.95 (d, J= 
9 Hz, 2 H), 7.87 (dd, J= 9, 2 Hz, 1 H), 6.79 (d, J= 8 Hz, 1 H), 6.73 (d, J= 2 Hz, 1 
H), 6.64 (dd, J= 8, 2 Hz, 1 H), 3.70 (s, 3 H), 3.68 (s, 3 H), 3.02 (q, J= 6 Hz, 2 H), 
2.61 (t, J= 7 Hz, 2 H); MS (FAB) m/z (reL intensity) 563 (MEf, 86), 565 (86), 564 

15 (82), 563 (86), 562 (56), 348 (77), 199 (46), 165 (5^, 164 (32), 152 (49), 151 (99). 
mtMS (EI) calcd for Ca^HzsBTOOyS 562.0410, found 562.0438. HPLC [1] shows 
one nuyor peak (16.16 min, 97%). 

5-bromo-2-[(4-{[(3S)-3-hydrox]^ynro]idinyIi5aIfonji^ add . 

13 was prqwred by method A followed by Bin a 15% yield over both steps. The 
20 mefltyl ester was not fuHydiaracterized. ^HNMR(300MHz,DMSO-rftf)68.62(d,/ 

= 9 Hz, 1 H), 8.18 (d, J= 8 Hz, 2 H), 8.11 (d, J= 3 Hz, 1 H), 7.92 (d, J= 11 Hz, 2 
H), 7.78 (dd, y= 9, 2 Hz, 1 H), 5.16 (m, 1 H), 3.50-3.20 (m, 4 H), 2.10-1.90 (m, 2 H); 
HPLC [1] shows one m^or peak (18.94 min, 97%). 

5-bromo-2-({4-[(eth^aiii]ino)sD]fon:i^]beiizoyI}amino)beiiz^ add 19 was 
25 prepared by method A followed by B with a 75% yield over both steps. The methyl 
ester was not fuDy diaracterized. ^H NMR (300 MHz,-CD30D) 6 8.75 (d, 9 Hz, 1 
H), 8.24 (d, 2 Hz, 1 H), 8. 11 (d, J= 8 Hz, 2 H), 7.76 (dd, 9, 2 Hz, 1 H), 7.74 
(d, 8 Hz, 2 H), 7.34 (m, 3 H), 7.06 (m, 2 H), 3.69 (q, J= 7 Hz, 2 H), 1.07 (t, /= 7 
Hz, 3 H); MS (ES-) for C^HipBrNzOsS m/z 502.8 (M-H*^; Br isotope); HRMS (FAB) 
30 calcd for C22H19BRN2O5S+H1 503.0276, found 503.0265. HPLC [1] shows one 
msyor peak (18.60 min, 99%). 
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54>x«mo-2-({4-[^^-dimelihozyaiiifo add 20 

was prepared by method A followed by Bwitli a 69% yiddo^ The 
methyl ester was not folly characterized *HNMR (300 MHz, CD3OD) 5 8.73 (d, 
9 Hz, 1 H), 8.24 (d, J= 2 Hz, 1 H), 8.09 (d, /= 9 Hz, 2 H), 7.96 (d, J= 9 Hz, 2 H), 
5 7.74 (dd, J= 9, 2 Hz, 1 H), 6.32 (s, 1 H), 6.31 (s, 1 H), 6.20 (s, 1 H), 3.70 (s, 6 H); 
MS (ES-) for C22Hi9BrN207S m/z 532.8 (M-H*); HPLC [1] shows one mq'or peak 
(17.06 min, 96%). 

5-bromo-2-[(4-{[(2-hydi«xy-2-phenykihyQ(methyI)animo]siiIfon 
benzoyI)aiiimo] benzoic add 21 was prepared by method A followed by B with a 

10 15% yield over both stqps. The methyl ester was not folly diaracterized. ^HNMR 
(300 MHz, CD3OD) 5 12.10 (s, 1 H), 8.57 (d, J= 9 Hz, 1 H), 8.12 (d, /= 2 Hz, 1 H), 
8.11 (d, J= 9 Hz, 2 H), 7.95 (d, J= 8 Hz, 2 H), 7.87 (dd, J= 9, 3 Hz, 1 H), 7.35-7.27 
(m, 5 H), 4.76 (t, J= 7 Hz, 1 H), 3.22-3.13 (m, 2 H), 2.77 (s, 3 H); MS (FAB) m/z 
(reL intensity) 533 (MH*, 61), 535 (64), 533 (61), 517 (99), 516 (24), 515 (90), 318 

15 (46), 152 (27), 134 (25), 132 (33), 44 (44). HRMS (FAB) calcd for C23H21BRN2O6S 
+Hr 533.0382, foimd 533.0386. HPLC [1] shows one mq'or peak (17.06, 97%). 

5-bn»mo-2-{[4-(2^-dihyditH-lH-indol-l-y]sii]fon3i)benzo3^a]nino}^ acid 22 
waspieparedby.mBthodAfoI]0wedbyBina55%yie]doverb^ ThemBthyl 
ester was not folly diaracterized. ^H NMR (300 MHz, DMSO-t/tf) 8 12.00 (s, 1 H), 

20 8.51 (d, y= 9 Hz, 1 H), 8.10-8.01 (m, 5 H), 7.84 (dd, J= 9, 3 Hz, 1 H), 7.50 (d, J= 8 
Hz, 1 H), 7.22 (t, /= 8 Hz, 1 H), 7.17 (d, 7= 8 Hz, 1 H), 7.00 (1, J= 7 Hz, 1 H), 3.98 
(t, y = 8 Hz, 2 H), 2.93 (t, J= 8 Hz, 2 H); ffi. 1687, 1667, 1601, 1525 (s), 1365 (s), 
1245 (s), 1172 (s), cm'\ MS (FAB) m/z (reL intensity) 501 (MH", 36), 503 (41), 502 
(43), 501 (36), 500 (31), 286 (35),'ll8 (99). HRMS (FAB) calcd for C22H17BRN2O5S 

25 +Hi 501.0120, found 501.0118. AnaL Calcd for CazHivBrNzOsS: C, 52.71; H, 3.42; 
N, 5.59; Br, 15.94; S, 6.39. Foiind: C, 52.65; H, 3.47; N, 5.58; Br, 15.88; S, 6.24. 

5-bromo-2-({4-[(5-m^o:7-2^*dihy^dro-lH-iiidolrl-3i)sii]fonyI]ben^ 
benzoic add 23 was prepared by method A followed by B in a 17% yield over both 
steps. The methyl ester was not folly characterized. ^HNMR(300 MHz, DMSO-i?d) 
30 6 12.05 (s, 1 H), 8.51 (d, J= 9 Hz, 1 H), 8.10 (d, J= 2 Hz, 1 H), 8.05 (d, / = 8 Hz, 2 
H), 7.95 (d, J= 9 Kz, 2 H), 7.86 (dd, J= 9, 2 Hz, 1 H), 7.42 (d, /= 9 Hz, 1 H), 6.78 
(d, 8 Hz, 1 H), 6.77 (s, 1 H), 3.96 (t, /= 8 Hz, 2 H), 3.68 (s, 3 H), 2.80 (t, J= 8 
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Hz, 2 EO; IR 170^606, 1518, 1489 (s), 1358, 1199 (s), iS (s), cm\ MS (FAB) 
m/z (raL intensily) 531 (MH*, 29), 533 (30), 531 (29), 530 (38), 148 (99). HRMS 
(EI) calcd for CzsHwBKNzOeS 530.0148, found 530.0156. Anal Cafcd for 
CzsHisBrNzOeS: C, 51.99; H, 3.60; N, 5.27; Br, 15.04; S, 6.03. Found: C, 52.08; H, 
5 3.61; N, 5.29. 

54in>mo-2-({4-[(5-fbioro-2,3-dlhyidro-lH-indoM-^sii]f^ 

benzoic acid 24 was prepared by metliod A followed by B wifh a 41% yield over both 
steps. The metlqrl ester was not fi%(±iaracterized. ^HNMR.(300MHz,DMSO-cf5) 
5 12.05 (s, 1 H^, 8.51 (d, J= 9 Hz, 1 H), 8.10 (d, J= 2 Hz, 1 H), 8.07 (d, J= 9 Hz, 2 
10 H), 7.99 (d, 9 Hz, 2 H), 7.85 (dd, J«= 9, 2 Hz, 1 H), 7.49 (dd, J= 10, 5 Hz, 1 H), 
7.07-7.02 (m, 2 H), 4.01 (t, J= 8 Hz, 2 H), 2.89 (t, 7= 8 Hz, 2 H); MS (BS-) for 
C22Hi6BrN205S m/z 518.9 (M-H^, Br isotope); HPLC [2] shows one major peak (6.35 
mdn, 96%). 

2-{[4-(lH-ben2jiiddazol-l-3dbsn]fonyI)beii2»yl]a]i^ 26 was 

15 prepared from metitiod A followed by hydrolysis of the methyl ester by the hydrolysis 
procedure in method C below. ^HNMR (300 MHz, DMS0-t?5> 5 1 1.98 (s, 1 H), 8.91 
(s, 1 H), 8.47 (d, J= 9 Hz, 1 H), 8.41 (d, J= 9 Hz,*2 BO. 8.13 (d, 9 Hz, 2 H), 8.09 
(d, J= 2 Hz, 1 H), 7.93 (d, J= 7 Hz, 1 H), 7.85 (dd, J= 9, 3 Hz, 1 H), 7.78 (d, J= 7 
Hz, 1 H), 7.47 (t, 6 Hz, 1 H), 7.40 (t, J= 6 Hz, 1 H); ffi. 1686, 1607, 1522, 1391, 

20 1296, 1262, 1 190, cm"\ MS (ESI-) for C2iHi4BrN305S m/z 497.7 (M-H)". HPLC [2] 
, shows one major peak at 6.01 min (96%). Anal. Calcd for QiiHieBrNsOsS: C, 50.21; 
H, 3.21; N, 8.36; Br, 15.91; S, 6.38. Found: C, 50.06; H, 2.85; N, 7.93; Br, 15.34; S, 
6.22. 

General Method C (sulfonamide preparation with indoles and pyrrole): 

.25 Reaction of sulfonyl (Morule intennediate 1 with indole derivathies re 

modified conditions. Deprotonation of the indole nitrogen with sodium hydride in 
THF and reaction with the sulfonyl chloride 1 provided the desired intennediate methyl 
esters. Two equivalents of the indole anion were required because of cpn^etitive 
deprotonation of the amide in 1. Attenopted hydrofyss of such methyl esters with 

30 aqueoiisKOH results in hydrofysisofthe newly formed sulfonamide. Therefore, 
dealkylative deesterification conditions were utilized (Scheme 1.2). 

Scheme 1.2 
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a) R*. NaH, THF; b) Mel, NaCN 



* R = indoles, pyrrole, indazole, and benzoxazoiinone 



5-bromo-2-({4-[(5-flnoro-lH-indoM-:^sii]fon]^benzo^ add 26 

was prepared by the following procedure: S-fluoroindole (497. 1 mg, 3.68 mmol, 2.2 



in mineral oil, 150 mg, 3.75 mmol, 2.2 eq) was added and the cloudy mixture was 
stirred for 1 br. at 0-25° C. The suspension was tiien cooled to 0° C and MeHr/l 5- 
bromo-2-{[4-((Morosu]fonyI)benzoyl]atDino}benzoate (722.0 mg, 1 .68 nnnol, 1 .0 eq) 
was added neat and stiiTedovenught at rocunteDoperatuce. After quedibbing with ' 

10 water, the product was extracted with EtOAc and washed witb 1 N HO, concentrated 
in vacuo, triturated with MeOH, filtered and washed with MeOH. A mixture of the 
carboxylic add and ester (469.0 mg) was obtained The mixture of products were 
. both committed to the hydrolysis conditions: 4 mL dioxane, 0.4 mL water, and 1 
KOH pellet (~90 mg) were added to the mixture of add and ester and shook at 50° C 

15 for3hrs. The hydrolysis was monitored by HPLC. The product was dissolved in . 
EtOAc and washed with 1 N HO, concentrated in vacuo, triturated with MeOH, 
filtered, and washed with MeOH to obtain 246.8 mg (28%) of 5-hromo-2-({4-[(5- 
fluoro-lH-indol-l-yl)sulfonyl]benzoyl}aniino)benzoic add ^H NMR (300 MHz, 
DMSO-rftf) 8 11.95 (s, 1 H), 8.43 (d, J= 9 Hz, 1 H), 8.19 (d, J= 9 Hz, 2 H), 8.07 (d. 



20 7= 3 Hz, 1 H), 8.05 (d, J= 9 Hz, 2 H), 7.96 (dd, J= 9, 4 Hz, 1 H), 7.91 (d, 4 Hz, 
1 H), 7.82 (dd, J= 9, 2 Hz, 1 H), 7.42 (dd, J= 9, 3 Hz, 1 H), 7.20 (td, J= 9, 3 Hz, 1 
H), 6.86 (d, /= 4 Hz, 1 H); IR (drift) 1692, 1670, 1601, 1524 (s), 1462, 1388 (s), 
1290, 1242, 1234, 1218 (s), 1181 (s), 1140 (s), 742, 649 (s), 607 (s), can\ MS (ESI-) 
for C22Hi4BrFN205S m/z 516.9 (M-H, Br isotope)'. HPLC [2] shows one m^or peak 



5 eq) was dissolved in anhydrous THF (8 mL) and cooled to 0° C. NaH (60% dispearsion 
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at 6.56 min (98%). AnaL Calcd for C22Hi4BrFN205S: C, 51^8; H, 2.73; N, 5.41; Br, 
15.44; S, 6.20. Found: C, 51.05; H, 2.64; N, 5.39. 

Other con9)oiinds were prq)ared by the above procedure maloTig non-cndcal 
variations. 

5-hromo-2-{[4-(lH-mdol-l-ylsulfonyl)benzoyl]am^ acid, 5-hroniD-2-({4- 

[(6-fluoro-lH-indol-l-yl)sulfonyl]bairoyl}aniino)ben^ acid, 5-bromo-2-({4T[(5- 
cMoro-lH-indol-l-yl)su]fonyl]benzoyl}ainmo)benzoic add, 5-bromD-2-({4-[(6-chloro- 
lH-ittdol-l-yl)su]foiQd]beii2oyl}aiim add, 5-hromo-2-( {4-[(6-chlQro-5- 

fhioro-lH-indol-l-y!Osulfonyl]beiizoyl}aii^ acid, 5-bronio-2-{[4-(lH- 

pyn:ol-l-ylsulfonyl)benzoyl]aiimo}benzoic add, 5-broino-2-({4-[(5-naethoxy-lH- 
mdol-l-yl)sulfonyl]benzoyl}ainino)benzoic add, 5-broino-2-{[4-(lH-p3aTolo[2,3- 
b]p3aidin-l-ylsuIfoiQrl)beDzoyl]aii]ino}be^ add 



Scheme 1.3 



15 



O^OH 






Preparation of Methyl 3-bromo-5-[(5-bromo-2,3-dihydro-lH-indol-l- 
yl)salfonyl]beiizoate 




A solution of 5-bromoindoline (528 mg, 2.67 mmol, Lancaster) and triethylamine (650 
20 fiL, 4.67 mmoi) in CH2CI2 (8 mL) was added to a solution of mediyl 3-bromo-5- 
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10 



15 



(cMorosiilfoiiyi)b©Kate (737 mg, 2.35 mmol) in CH2CI2 (1 WnL). The mixture was 
stiired overnight and then di^^ This sohition was washed 

Willi 2 X 100 mL of IM aqueous HCl and 100 mL of hrine. TheCHiCfcwas 
evaporated in the presence of sihca gel, and the product was purified by 
chromatography using a Biotage Flash 40 M silica cartridge with a greidient from 50% 
CH2Q2/heptane to 75% CH2Cfc/heptane as eluent Yield was 945 mg of pale yellow 
solid. 

Preparatioii of 3-Bromo-5-I(5-bromo-2,3-dihydro-lH-indolrl-yI)sulfonyllbeM^ 
acid 



To a mixture of the corresponding methyl ester (841 mg, 1.77 nxnol) in methanol (20 
mL) was added 1 M aqueous sodium hydroxide (3.0 niL). The mixture was stirred in a 
50 oil bath for 10 minutes and then at 60 for 15 minutes. The mixture was still a 
slurry, so 10 mL of dioxane was added. Heat was removed after an additional 40 
minutes. The reaction mixture was added to a separatoiy funnel with 1 00 mL of 1 M 
aqueous HCl, and the product was extracted into 100 mL of CH2CI2. The organics 
were washed with an additional 100 mL of 1 M aqueous HQ followed by 1 00 mL of 
wator. They were then dried over MgS04 and evaporated yielding 807 mg of white 
solid. 

Methyl 5-bromo-2-({3-bromo-5-[(5^bromo-2;3'dihydro-lH-i]idotl- 
I)sulfonyl]beiizoyl}a]i]ino)benzoate 
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cx:H3 



To 3-hronio-5-[(5-hroiiK>-2,3-(iihydr^ add (583 nig, 

L26 mmol) in CH2CI2 (25 niL) was added DMF (20 \£L) and oxalyl chloride (220 ^iL, 
2.52 mmo l). The mixture was stirred for 1 hour, and the solvent and excess oxalyl 

5 chloride were removed by rotary evaporation. The residue was dissolved in CH2CI2 
(10 mL), and methyl 2-ainino-5-bromobenzoate (267 mg, 1.16 mmol, Avocado) in 
pyridine (4 mL) was added The inixture was stirred overnight and then added to a 
separatory fimnel with 100 mL of CH2CI2. Some THF was added to help sohibility. 
This mixtin^ was washed with 2 X 100 mL of 1 M aqueous HCl and 100 

10 The organics were evaporated, and the residue was dissolved in hot THF, This 

solution was ev£5)orated in the presence of siKca gel, and the product was purified by 
chromatography using a Biotage Flash 40 M silica cartridge with a gradient firom 50% 
CHaCyheptane to 100% CH2CI2 as eluent Yield was 603 mg of white solid. 

15 General Method D: (hydrolysis of the methyl ester) 

5-Bromo-2-({3-bromo-5-[(5<-bromo-2;3-dihydro-lH-indol-l- 
yl)sulfonyl]benzoyl}aiiiino)benzoic add 




Br 

To a mixture of the corresponding methyl ester (374 mg, 0.556 mmol) in dioxane (30 

20 naL) was added 1 M aqueous sodiumhydroxide (1.1 mL). The imxture was stirred in a 

60 ^^C oil bath for 90 mimites. The reaction mixture was added to a sq)aratory funnel 

with 100 noL of 1 M aqueous HCl, and the product was extracted into 100 mL of 
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CHzCfc. The orgali^ were washed with an additional 100 of 1 M aqueous HQ 
followed by 100 inL of water. They were then dried over MgS04 and ev2?)orated 
The residue was reoystallized from hot etbanol/THF. The solids were washed with 
ethanol and then dried at 100 "Cimdervaoinm yielding 266 mg of whites 
5 NMR (400 MHz, DMSO-de) 8 12.14 (s, 1 H), 8.48 (d, J= 8.7 Hz, 1 H), 8.36 (s, 1 H), 
8.31 (s, 1 H), 8.19 (s, 1 H), 8.12 (d, J= 2.0 Hz, 1 H), 7.86 (dd, J= 8.7, 2.5 Hz, 1 H), 
7.39-7.49 (m, 3 H), 4.04 (t, J= 8.4 Hz, 2 1^, 2.99 (t, J= 8.4 Hz, 2 H). 



10 



Preparation of Method 4-[(5-chloro-2^-dihydro-lH-indoH-y^snlfon^]l)enzoate 




To 4-[(5-chloro-2,3-dihydro-lH-indol-l-yl)sulfonyl]benzoic add (456 mg, 1.35 mmol) 
in CH2C12 (30 mL) was added DMF (15 jxL) and oxalyl chloride (1 50 jiL, 1 .72 mmol). 
The mixture was stirred for 5 hours, and the solvent and excess oxalyl chloride were 

15 removed by rotary ev^oration. The residue was dissolved in CH2C12 (10 mL). 

Methanol (2 mL) and pyridine (2 mL) in CH2Qi (6 mL) were added. The mixture was 
stirred for 30 minutes and then added to a separatory funnel widi 100 mL of CHaCfc. 
This solution was washed with 100 mL of 1 M aqueous HCl, 100 mL of saturated 
aqueous NaHCOs, another 100 mL of HCl, and 100 naL of brine. The CH2GI2 was- 

20 dried over MgS04 and evjporated yielding 464 rng of white solid 



Preparation of {4-[(5-C3iloro-2^-djhydro-lH-indol-l 
^snlfonyljpheiiyljniethanol 
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To a solution of methyl 4-[(5-cUoro-2,3-dihydro-lH-indol-l-yI)sulfonyl]benzoate (396 
mg, 1 . 13 mmol) in THF (20 niL) was added lithium borohydride (0.40 mL of 2.0 M 
solution in THF, 0.80 mmol, Aldiich). HPLC analysis after 1.5 houzs indicated <10% 

5 leaction, so lithium aluminumhydiide (0.60 mL of 1 .0 M solution in THF, Aldrich) 
was added at -78 "C. The mixture was stirred at -78 for 15 minutes and then 
wanned to room toiperature. The reaction was quenched by the addition of wata: 
(25 nL) followed by 6 M aqueous NaOH (25 jjJL) followed by another portion of 
water(75pL). The mbcture was filtered, and the filtrate was evirated in the 

10 presence of silica gel The product was purified by chromatogr^hy using a Biotage - 
Flash 40 M silica cartridge wilh a gradient fi-om CH2C12 to 10% EtOAC in CH2CI2 as 
ehient Yield was 290 mg of white solid. 

Preparation of r-bvtyl 2-iiitrobeiizoate 

1)f-BuOH.H2S04.MgS04.CH2a2 (fl ^ 

kyl»s^^OH 2) Spag vyith nitrogen to remove Isbutylene ^ TlT 



NO2O 3) Filter off MgS04 

4) Wash with 10% NaOH to remove sm 

5) solvent swap 



NP2O 

PHA-561050 
ethand solution 



A 22 L round bottom fiask, equ^ed with an mechanical stirrer, thennocoiq)le, and a 

1 L addition fimnel, was charged widi 500 g (2.99 moles, 1.0 equiv) of 2-nitrobenzoic 

add (Avocado Research Chemicals Ltd, 98%) and 1 .44 kg (1 1 .97 moles, 4 equiv) of 

anhydrous magnesium sulfete (EM Science, 98%). To the solids were charged 12.5 L 

20 (25 mL/g) of CHzCfe (EM Science, 99.96%) and 1.43 L (2.99 moles, 1.0 equiv) of t- 

buljd alcohol (Aldridi, 99 + % ACS. Reagent). The addition fimnel was charged with 

1.59 niL (2.99 naoles, 1.0 equiv) of concenirated sulfinic add (Maffindcrodt, 95.7%) 

and the entire system was sealed via use of a Teflon cq) (loose fi^ internal pressure 

doM not exceed 1 1 psi; theory = 10.5 psi). The resulting suspension was cooled to 16 

25 "*C using a water badi and 1 59 mL (2.99 moles, 1 .0 equiv) of concentrated sulfiiric acid 
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was added at a rat^f 2.8 mL/crdn, TnaintatntTig an internal td^erature less than 25 '^C. 
The resulting off-white suspension was stirred at room temperature for 14 hours at 
which time the HPLC assay indicated the reaction was at 92% conversion. The 
suspmsion was sparged with nitrogen for 1 5 min using inch ID Teflon tubing and 
filtered through a sintered ^ass fimnel (course) with the aid of house vacuum (ca, 16 
torr, filtration time of 1.0 h). The cake was rinsed with 01202 (500 mL, 1 mL/g). 
The combined filtrates were charged to a 30 L wash tank and dihited with2 L of water 
(pH =1.0). To the resultiag biphasic noixture was added 2.5 L of 1 0% NaOH ovct a 
15 nain period (8 °C exotherm; pH = 12.0). The resulting yeflow-colored aqueous 
layers were separated from the clear, colorless organic layer. The organic layer was 
concentrated in vacuo at 16 torr using a 37 water bath to provide a 93% yield 
(621g, 2.78 naoles) as a light yellow oiL To ensure removal of residual CH2CI2, the oil 
was dissolved in 2 L of absohite ethanol (AAPER, 200 proof) and concentrated in 
vacuo at 16 torr using a 57 °C water bath. The potency of the material was determined 
to be 99.2% (GC) and 99.0% (HPLC) and was taken on directly to the next step 
without further purification. 



Preparation of r-but0l l-aminobeiizoate 



20 



25 



30 



NO2O 



Escat10,3wt% 
ethanol 



NH2 O 



r 



ethanol solution 



ethanol solution 



Escat 10 catalyst (18.63 g, 3 wt%) was charged to the lOL autoclave followed by t- 
butyl nitrobenzoate (621g, 2.78 moles) in ethanol (7L). The vessel was sealed and 
purged three times with nitrogen (60 psig) and three times with hydrogen (60 psig). 
The vessel was.then pressurized to 50 psig widi hydrogen and allowed to run holding 
the exotherm at 40 ^^C throu^ external cooling. The reaction was run until the 
hydrogen uptake stopped (45 minutes). The reaction was determined to be con:5)lete 
bybothTLCandHPLCafter lhandlOinin. The reaction was filtered through a 0,4 
^ filter to remove the catalyst, and the catalyst cdce was ri^ 
The product solution was thm concentrated in vacuo at 1 6 torr using a 45 water 
bath to a vohmie of 1620 naL (3 mUg) and taken on directly into the n^ An 
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aliquot of the sohi^m was concentrated and analyzed by bo^^iMR and GC. The GC 
potency of the final product was 100%, and the NMR spectra were consistait with the 
structure of the title corapound. 



5 Preparation of /--butyl 2-ammo-5-iodobenzoate 

NH2 o 

ethanol solution pyridine solution 

A 12 L round bottom flask, equipped with a tiiermocouple, nitrogen adapter and a 1 L 
addition funnel, was charged with a solution of /-butyl 2-anmiobenzoate (537g, 2.78 

10 moles; lot 36648-t|b-40) in ethanol (1620 nil, 3 nd/g). To this golden solution was 
added water (61 5.6 ml) resulting in a biphasic mixture. This mixture was cooled to 
between 15 and 20 with a cold-water bath. A 1.0 M solution of ICl in CH^Cl^ 
(Aldrichlbt#14127JO, 3.11 L, 3.11 moles, 1.12 eqtuv.) was charged in portions to the 
addition finmel and was added to tibte r^idly stirred mixture maintaining the 

15 temperature between 15 and 25 ""C. The addition time was 2.25 hours and the . 

temperature range observed was 16.5 to 20.4 'C. The resulting red brown mixture was 
stirred at room tenperature for 1 hour at which time the GC assay showed the reaction 
was coiqplete. The reaction was diluted with 920 mL of water and quenched with 
456 mL of 38% aq. sodium bisulfite (Webb Oiemlot #10464519) resulting in a slight 

20 -exotheraito 24.0 ''C. This^inixture was stirred for 15 miiiUtes before separating the 
phases. The methylene chloride layer was conibined with water (3 .7L) and stirred for 
1 5 minutes before separating the phases. A NaOH solution was prepared by diluting 
10% NaOH (460inl) in water (2.3L). To the methylene chloride layer was added this 
dilute NaOH sohition (2. IL). The pH of tibe basic phase was 6.56. The phases were 

25 separated and the methylene chloride layer was concentrated to a low vohime in vacuo 
at 16 torr using a bath ten?) of 45 **C. Pyridine (4L) was added, and the resulting 
solution was concmtrated to ca 1.0 mL/g in vacuo at 16 torr using a 62 ^'C water 
bath. The low volume pyridine/product nrixture was diluted with pyridine to the target 
vohmBof3.1L (3.5 mL/g). Asample(lOnaL) was concentrated removing the pyridi^^ 

30 on the rotovap and high vacuum to yield 3.12 g of an orange brown solid of 96% 
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potecybyGC. G^ssay of pyridine solution ind^ 

mettQrlene chloride were present, so the sohidon was taken on direcdy into the next 
step. 

5 Preparaion of t-butyl 2-ainmo-5-<7aiLobenzoate 




pyridine solution 



A 5 L Morton flask equq^ed with a mechanical stirrer (sturdy blade), thermocouple, 
and a reflux condmser was charged widi 299g (3.34 moles, 1 .2 equiv) of CuCN 

10 (Aldrich, 99%). To the slowly stirred CuOf was added a cool (10 °C) solution of /- 
butyl 2-ait}ino-5~iodobenzoate (887g , 2.78 moles, 1 .0 equiv) in pyridine (3.5 mL/g 
including the volume occiq)ied by /-bul^ 2-amino-5-iodobenzoate). The resulting 
orange suspension was heated to 115 **C over 45 nrin to produce a black solution. The 
solution was maintained at 1 1 5 ^^C for 14 h at which point GC indicated the reaction 

15 was con5)lete. The sohition was cooled to 90 ^^C and transferred by M inch ID Teflon 
cannula to a stirred suspension of solka floe (powdered cellulose, 460 g) in 14 L of 
xnethyl-/ert-butyl ether (EM Sdence, 99.95%) at 2 ""C, inaintaini^ 
ten5)erature less than 13 **C. The resultmg yellow-green suspension was filtered 
through a sintered glass frit (course fiit, 16 torr vacuum) and the cake was rinsed with 

20 4 LofMTBE (EM Science, 99.95%). The filtrate was washed(l x 8 LHzO, 3x2 L 
of 10% NH4OH in 23% NBLjO), and the organics were concentrated in vacuo at 16 
torr using a 50 °C water bath to a volume of 3 L (3 A mUg), The solution was split 
in half and crystallized in two portions. One half of the solution was charged to a 22 L 
flagV containing heptanes (8L). The flask was set up for atmospheric distillation and 

25 heptanes (4L) was added to bring total volume of heptanes to 12 L. The mixture was 
distilled atmospherically to remove 4 L of distillate (pot temp of 98 °C; head temp of 
96 ''C). The pot was charged with 4 L of heptanes, and another 4 L of distillate was 
removed A second 4 L charge of heptanes was made and 2.4 L of distillate was 
removed via atmospheric distiUation; thus reducing the pot volume to 8.9 L (20mL/g). 

30 GC assay of the final distillate indicated the following volume percent ratios of pyridine 
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and MTBE, respeJI^ly: 2.08% and 1.51 %. The heating nJfte was removed, and 
the solution was cooled to induce crystallization (crystal foimation was first noted at 
about 56 "^C). The slurry was stirred at roonoi tercperature for 4 h, and the solids were 
isoMed by vacuum filtration on a 3Lfiit. Thecake was slurry washed with roona 
5 tenperature heptanes (2 x 500 ml) and dried on a nitrogen press to produce 224.2 g of 
an off-white solid (GC potency of 100%). Crystallization of the second half of the 
material produced another 241 g; thus a 70% yield firom 2-nitrobenzoic acid was 
achieved 

10 An alternative methodology for producing t-butyl 2-aniino-5-cyanoben2oate is shown 
below. 




i) oxaiyl chloride (2.5 eq). DCM (50 mUg). DMF (cat) W^^O^^ 

^OH insolvent swap into heptane T iT P 

: NO2 O ' 

NO2 O ni) Solvent swap (THF) 

h^)«.BuOK(1^eq) 

RaneyNil 





1 

r lOchrom. 1 



DCUCN.NMP „ ^ l)NIS.DMF iQly 



IQchroin. NH, O ' NH^ O 



5-Cyano-2-({3-[(3,3-cliiiLeth^2,3-dihydro-lH-i]idol-l- 

15 yl)5idfon3i|1>eiiasoyl}a]iiino)beiizoic add 

o 




NsC- 

To a solution of 3-(chlorosu]fonyI)benzoic add (456 mg, 2.07 mmol, Aldrich) in 
CH2C12 (15 mL) was added DMF (15 nL) followed by oxalyl chloride (270 pL, 3.10 
mmol). After stirring fiff 1 .5 hours, the solvent and excess oxaljd chloride were 

20 removed by rotary evj5)oration. The residue was dissolved in toluene (15 mL), and 
methyl 2-anjino-5-cyanobenzoate (370 mg, 2.10 mmol) was added The mixture was 
heated in a 1 05 *C oil bath for 2 hours, and the toluene was then removed by rotary 
evaporation. The residue was dissolved in CH2C3z (6 noL), and a mixture of 3,3- 
dimethyKndoline, descrinbedby Kucerovy aL in. Synth. Commun. 1992, 22(5), 729- 

25 733, (342 mg, 2.32 mmol) and triethylamine (600 pL, 4.3 1 mmo^ in 08202 (6 mL) . 
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was added. This impure was stirred ovemigbt and then add^^o a separately funnel 
withl00mLofCH2Ck. This solution was washed wilh 2 X 100 mL of 1 M aqueous 
HQ and 100 mL of hrine. The CH2CI2 was ev^orated in the presence of siHca gel, 
and the product was purified by chromatography using a Biotage Flash 40 M silica 

5 cartridge with a gradient fi-om CH2CI2 to 1% EtOAc in CH2CI2 as eluent. Yield was 
728 nig of wtitid solid as the methyl ester. The methyl ester was hydrolyzed according 
to method D yielding 292 mg of white solid. NMR (400 MHz, DMSO-1/5) 6 12.57 
(s, 1 H), 8.80 (d, J= 8.7 Hz, 1 H), 8.41-8.44 (m, 2 H), 8.24 (d, /= 7.9 Hz, 1 H), 8.09- 
8.14 (m, 2 H), 7.83 (t, /= 7.9 Hz, 1 H), 7.55 (d, J= 8.1 Hz, 1 H), 7.24 (t, 7= 7.7 Hz, 

10 1 H), 7,18 (d, •/= 7.7 Hz, 1 H), 7.02 (t, 7= 7.5 Hz, 1 H), 3.73 (s, 2 H), 1.08 (s, 6 H). 

5-Bromo*2-[(4-{[(4-chlorophen:^(methyI)amino]s 
acid 

Br 




15 

Dimethyl formamide (15 |jL) and oxalyl chloride (1.5 mL, 17 mmol) were added 
sequentially to a mixture of 4-{[(4-cUorophenyl)(methyl)airiino]sulfon3d}benzoic acid 
(2.82 g, 8.66 mmol) in CH2C12 (60 mL). The resulting solution was stirred for 3 hours 
after which the solvent and excess oxalyl chloride were removed by rotary evaporation. 

20 The residue was dissolved in CH2CI2 (50 mL), and methyl 2-armno-5-bromobenzoate 
(1 .83 g, 7.95 mmol, Avocado) in pyridine (15 mL) was added. The mixture was 
stirred overnight and then added to a sqparatory funnel with 1 50 mL of CH2CI2. The 
resulting solution was washed with 2 X 100 mL of IM aqueous HQ aid 100 mL of 
hrine. The CH2CI2 was evaporated in the presence of silica gel, and the product was 

25 purified by chromatogr^hy using a Biotage Flash. 40 s siliga cartridge witii CH2CI2 as 
the eluent. Product was isolated as 3.73 g (87%) of a white solid as the methyl est^. 
The metityl ester was hydrolyzed according to mefliodB. ^H NMR (400 MHz, 
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DMSO-^tf) 8 12.1^, 1 H), 8.56 (d, 8.7 Hz, 1 H), S.lO-ftt (m, 3 H), 7.88 (dd, J 
= 8.7, 2.5 Hz, 1 H), 7.74 (d, /= 8.1 Hz, 2 H), 7.43 (d, J= 8.7 Hz, 2 H), 7. 18 (d, J= 
8.7 Hz, 2 H), 3.18 (s, 3 H). 

5 Preparation of 4-Bromo-3-(2^-dihydro-lH-mdotl-y]sn]fonyI)bei^ add 

0 

^OH 




A solution of indoline (4. 1 g, 34 mmol, Aldrich) and triethylamine (7.0 mL, 50 mmo]^ 
in medianol (20 mL) was added by cannula to solid 4-faromo-3-(cblorosu]fony])beDzoic 
acid (7.30 g, 24.4 mmol) wilih stirring in an ice bath. The inixture was allowed to 

10 wannstowly to roomtemperature and stiired overnight Itwas addedto aseparatory 
funnel with 80 mL of aqueous 1 M NaOH, and this solution was washed with 2 X 100 
miLofCHzCJliz. The aqueous layer was then acidified with concentrated HCL The 
predptate was washed with water followed by heptane and then reaystallized from 
tohieae/ethanoL The crystals were washed with toluene followed by heptane and then 

15 dried at lOCC under vacuumyielding 2.75 g of white solid A second crop of 1.39 g 
of tan soHd was also collected 

Preparation of 4-Cyano-3-(2^-dihydro-lH-indolrl-yIsu]fonyI)beiizoic add 




20 

A mixture of copper (I) cyanide (755 mg, 8.43 nnnol) and4-bromo-3-(2,3-dihydro- 
lH-indol-l-ylsulfon5d)benzoic add (2.05 g, 5.36 mmol) inNMP (15 mL) was heated 
to 160 °C under nitrogen for 1 hour. The mixture was added to a flask with 150 mL 
of EtOAc and 100 mL of water and stirred for 30 nmiutes. It was then filtered through 
25 a plug of celite. The phases were separated, and the water was extracted with an 
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additional 2 XlOoft of EtOAc. The combined EtOAcwa^ashed with 3X10^ 
naL of water and dried over MgS04. The sohent was renaoved, and the brown residue 
was reciystaDized from hot ethanoL The aystals were washed wiflinaethanol followed 
by heptane and then dried at 100 °C under vacmmL Yield was 1 .25 g of tan solid 



5 



5-Bromo-2-{[4Hrfano-3-(293-d]hydro-lH-m^ 
3^[siilfon3^benzo3il amino add 




To 4-cyano-3-(2,3-dihydro-lH-indol-l-)dsulfonyl^^ add (1.22 g, 3.72 mmol) in 
10 CH2a2 (30 mL) was added DMF (20 pL) and oxalyl chloride (650 ^iL, 7.45 mmol). 
The mixture was stirred for 2.3 hours, and the solvent and excess oxalyl chloride were 
removed by rotary evaporation. The residue was dissolved as best as possible in 
CH2CI2 (30 mL), and methyl 2-amino-5-bromobenzoate ( 762 mg, 3 .3 1 mmol, 
Avocado) in pyridine (15 mL) was added. The mbcture was stirred overnight and then 
15 added to a separatory funnel with 1 00 mL of CH2CI2. This solution was washed with 2 
X 100 mL of 1 M aqueous HCl and 100 mL of brine. The CH2CI2 was evaporated in 
the presence of silica gel, and the product was purified by chromatography using a 
Biotage Flash 40 M siKca cartridge with CHaCh as eluent. Yield was 1.31 g of yellow 
soKd. The methjd ester vras hydrotyzed according to Method D to yield 615 nog of 
20 yeflow soUd ^HNMR(400 MHz, DMSO-tftf) 5 12.24 (s, 1 H), 8.57 (s, 1 H), 8.51 (d, 
7= 8.7 Hz, 1 H), 8.37 (d, 7.6 Hz, 1 H), 8.32 (d, J= 7.6 Hz, 1 H), 8.14 (d, J= 2.5 
Hz, 1 H), 7.88 (dd, y = 8.9, 2.3 Hz, 1 H), 7.43 (d, J= 8.1 Hz, 1 H), 7.16-7.24 (m, 2 
H), 7.01 (t, J= 7.6 Hz, 1 H), 4.20 (t, J= 8.4 Hz, 2 H), 3.05 (t, J= 8.4 Hz, 2 H). 

25 Preparation of Meth;;! 3-(cIilorosnlfony]>-2-methyIbeiizoate 
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CH3O 




A flask was charged with mssQayl 2-iiiethyl-3-nitrobeQzoate (Aldrich, 5.0 g, 25.6 mmol) 
aad tia (II) chloride diltydrate (28.9 g, 128 mmol, 5.0 eq). The soKds were suspended 
in EtOAc (80 mL), and upon heating to reflux under N2 the soUds conipletety 

5 dissolved. Afi;er two hours the cooled reaction was poured into 350 mL EtOAc and 
then washed 4xwifh l.OMNaOH, Ix with water and Ix with hrine (350 mL each). 
The organic layer was dried over Na2S049 filtered and the solvent evaporated The 
resultant crude oil (2.9 g) was suspended in 60 mL of a 2: 1 solution of concentrated 
HQ and glacial acetic acid The reaction was cooled to -10 °C and a solution of 

10 sodium nitrite (1.33g, 19.34 mmol) in 3.0 mL water was added drop wise over stirring 
at a rate that maintamed the internal reaction temperature The reaction 

becanie an orange solution as the SM slowly dissolved In a separate flask, copper (I) 
chloride (435 mg, 25 mol%) was suspended in 30 mL of a saturated (30% wAv) 
solution of sulfiir dioxide gas in glacial acetic add The mixture was. cooled. pn an ice 

IS bath over stirring, and afi;er 2.5 hours the diazonium solution was added portion wise 
to the copper mixture over 15 nmiutes. The addition evolved gas and produced a hme 
grem solution, which came to RT and was stirred ovOTUght. The reaction was poured 
into ice water (200 mL) to afford an oil at the bottom of a pale blue solution. The 
solution was extracted 2x with CH2CI2 (150 mL ea) and the organic phase was washed 

20 2x with saturated NaHCOs and brine (250 mLea). The golden organic solution was 
dried over Na2S04, filtered and the solvent evaporated The crade residue was purified 
on a Biotage Flash 40M+ (lOOg) silica cartridge using a gradient of 20% heptane in 
CBzCk to 100% GH2CI2. The combined fiBctions were evaporated and the product 
was dried under high vacuum at RT to afford 2.2 g of pale pink solid NMR (400 



25 MHz, DMSO-rf^y) 5 7.96 (dd, 7.7, 1.5 Hz, 1 H), 7.59 (dd, /= 7.7, 1.5 Hz, 1 H), 
7.23 (t, J= 7.7 Hz, 1 H), 3.82 (s, 3 H), 2.56 (s, 3 H). 



Preparation of 3-{[(4-diloropheny])(meth}i)amjbao]sii]fonyl}-2-methyI^ 
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HaC'^ 



Methyl 3-(chlorosulfoiiyl)-2-metbyIbaQzoate, (494 mg, 1 .99 mmol) was taken iq) in dry 
CHtCk (10 mL) andtreated with 4-chlorcKN-mell^lanilme (1.01 mL, 8.35 mmol, 
Aldrich) in dry pyridine (15 mL). The bright yellow solutioii was heated to 75 "C. 

5 After one hoiirHPIXJ indicated the reaction was cQn5)lete and the 

into EtOAc (125 mL). The organic phase was washed 3x with l.OM HCl, Ix with 
saturated NaHCOa and Ix with brine (100 mL each). After drying over Na2S04 the 
solution was filtered and the solvent was evirated to afford an amiber oil, wbich was 
purified on a Biotage Flash 40M+ (lOOg) silica cartridge using a linear gradient of 35% 

10 to 5% heptane in CH2C32. The solvent was evaporated from the product fiactions and 
the product was dried under high vacuum at RT to afford 637 mg (90%) of a colorless 
oiL 508 mg, 1.44 mmol of the oil was dissolved in MeOH(l 5 mL) and treated with 
l.OM LiOH (3.0 mL, 3.0 mmol). After stirring at 40 for 1 hour and thai overni^ 
at RT, the reaction was complete by HPLC and OAMS showed the correct m/z for 

15 product. The reaction was poured into 1 OM HQ (100 mL), and the white predpitate 
was extracted into EtOAc (150 mL). The organic layer was then Ix with l.OM HCl 
and Ix with brine (125 mL each). The organic layer was dried over MgS04, filtered 
and evaporated to dryness. The resultant prodnct was dried imder va^ 
overnight to afford 461 mg (94%) of off-white solid. MMR (400 MHz,'DMSO-(/tf) 

20 513.41 (brs,lH),7.94(d,/=3.3Hz,lH),7.92(d,J-3.1Hz,lH),7.49(t,J=7.9 
Hz, 1 H), 7.39-7.47 (m, 2 H), 7.22-7.31 (m, 2 H), 3.21 (s, 3 H), 2.45 (s, 3 H). 

5-Brom.o-2-[(3-{[(4-cfa]orophen3^(methyQaiiiiiLo]sii]fonyl}-2- 
methylbeiizo;^a]niiio]beiizoic add 

HO. 




o 



25 
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3-{[(4-cMoropliei^^mei3iy^anm (404 mg, 1.19 mmol) 

was suspended m dry CH2C12 (10 DoL) aadD ThesoMonwas 
treated witli oxalyl chloride (Aldrich, 0.192 mL, 2.2 mmol) and stirred while gas 
evolved. After one hour the excess solvent and oxalyl chloride were evaporated and 

5 the resultant residue was taken up in dry CH2C12 (10 mL). Methyl-2-amino-5- 
faromobenzoate (Aldrich^ 230 ing, 1.0 lomol) was added as a solution in pyridine (3 
n)L) and the amber solution stirred at RT. Afts 2 hours HPLC indicated the reaction 
was conoplete. The nnxture was ditotedwifliCH2a2 (100 inL) and wash 
1 .OM HCl followed by brine (1 00 mL each). The organic layCT was evaporated and 

10 purified on a Biotage Flash 25M+ (40 g) silica cartridge using CH2CI2. The coinbmed 
fractions were evaporated and the product was dried under vacuum at 100 "^C to afford 
535mg (97%) of a glass-like solid. NMR (400 MHz, DMSO-J^) 5 10.88 (s, 1 H), 
8.05 (d, J= 8.9"Hz, 1 H), 7.99 (d, J= 2.3 Hz, 1 H), 7.93 (D, J= 7.5 Hz, 1 H), 7.86 
(dd, J= 8.8, 2.4 Hz, 1 H), 7.80 (d, 7= 7.3 Hz, 1 H), 7.57 (t, J= 7.9 Hz, 1 H), 7.45 (d, 

15 8.7 Hz, 2 H), 7.29 (d, /= 8.7 Hz, 2 H), 3.83 (s, 3 H), 3.24 (s, 3 H), 2.39 (s, 3 H). 
322 mg of the msfbyl ester solid wa& dissolved in hot dioxane (10 mL), and after 
coolingwastreatedwith 1.0MLiOH(1.0mL, l.Ommol). After stirring overnight at 
RT the reaction vras complete by HPLC and OAMS showed correct m/z for the 
product. The solvent was evaporated and the residue was poured into 1 .OM HCl (1 00 

20 mL) to afford a white precipitate. The product was retracted into EtOAc (125 roL) 
and washed 3x with l.OM HCl, and Ix with brine (1 00 mL each). The organic layer 
was dried over Na2S04, filtered and evaporated to dryness. The erode product was re- 
crystallized firomhot MeOH/EtOH. The resultant product was dried at 100 ®C under 
vacuum to afford 213 mg (68%) of white crystals. ^H NMR (400 MHz, DMSO-c?^) 5 

25 11.35 (s, 1 H), 8.39 (d, J- 8.9 Hz, 1 H), 8.07 (d, J= 2.5 Hz, 1 H), 7.92 (dd, J= 8.1, 
1.0 Hz, 1 H), 7.81-7.89 (m, 2 H), 7.56 (t, /= 7.8 Hz, 1 H), 7.41-7.48 (m, 2 H), 7.24- 
7.34 (m, 2 H), 3.23 (s, 3 H), 2.39 (s, 3 H). 

Preparation of 3-[(5-CWorp-2,3-dihydro-lH-mdol-l-3i)si^^ 
30 add 
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OH 



o=s=o 




C! 



Metltyl 3-((*lorosulfoiiyl)-2-ine%Iben^ (673 mg, 2.71 mmol) was taken up in dry 
CHaCk (5 mL) and dry pyridine (5 noL). The golden solution was cooled to -10 °C 
and treated with 5-chloroindoline (1.01 mL, 8.35 nmaol, Aldrich) in dry CH2Q2 (5 niL) 

5 to afford an intensely red-orange solution. A precipitate formed as the reaction 
warmed to RT. After one hour HPLC indicated the reaction was complete and the 
mixture was diluted to 150 idL with CHzCl^. Theorganicphase was washed Ix with 
1 .OM HCa, Ix wilh 1 .OM NaOH, Ix with 1 .OM HCl and Ix with hrine (125 mL each). 
After drying over Na2S04 the solution was filtered and the solvent was evJ5)orated. 

10 The resultant product was dried under high vacuum at RT to afford 900 mg (90%) of a 
peach colored oil 780mg (2. 13 mmol) of the oil was dissolved in MeOH (1 5 mL) and 
treated with LOMLiOH (5.0 mL, 5.0mmol). After stirring at 40 °C for 1 hour and 
then overnight at RT, the reaction was con5)lete by HPLC and OAMS showed the 
correct m/z for product. The reaction was poured into 1 .OM HQ (125 mL), and the 

15 yellowish precipitate was extracted into BtOAc (1 50 mL) . The organic layer was then 
2x with 1 .OM HCl, Ix with water and Ix wiSii brine (125 mL each). The organic layer 
was dried over MgS04, fiftered and evirated to dryness. The resultant product was 
dried under vacuum at 100 ^^'C ovemigjit to afford 711 mg (95%) of pinkish-orange 
soUd ^HNMR (400 MHz, DMSO-rf^) 8 13.46 (br s, 1 H), 7.98 (d, J= 8.1 Hz, 1 H), 

20 7.93 (d, 7.7 Hz, 1 H), 7.50 (t, 7= 7.9 Hz, 1 H), 7.34 (d, J= 1.7 Hz, 1 H), 7.19 
(dd, J= 8.5, 2.1 Hz, 1 H), 7.09 (d, J= 8.5 Hz, 1 H), 4.05 (t, J= 8.5 Hz, 2 H), 3.12 (t, 
7=8.5 Hz, 2 H), 2.66 (s, 3 H). 

2-({3-[(5-CWoro-2^-dmydro-lH-indolrl-^sulfonyl]-^^ 
25 cyanobenzoic add 
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HO 



3-[(5-abl(m)-23-dihydro-lH-mdol-l-yI)su]foityl] add (553 mg, 

01.57 mmol) was suspeaded in diy CH2CI2 (15 mL) and DMF (10 pL) under N2. The 
solution was treated with oxatyl chloride (0.274 uiL, 3.14 mmol, Aldrich) and stirred 

S while gas evolved. The reaction became homogenous and after one hour the excess 
solvent and oxal^ chknide was ev^orated and the resultant residue was taken up in 
diyCH2Cl2(10mL). Meth3^2-amino-5-cyanobenzoate (PHA-522499,264nag, 1.5 
mmol) was added as a solution in pyridine (4 mL) and the anoiber solution stined at RT. 
After 2.5 days HPLC indicated tiie reaction was nearly coDDplete. After briefly boiling 

10 the reaction and cooling, the mixture was diluted to 150 mL with CHzCfc and washed 
2x with 1 .DM HCl followed by hriiie (125 mL eadi). The organic layer was dried over 
Na2S04, fihered and evsqporated. The resultant aiide product was purified on a 
Biotage Flash 25M+ (40 g) silica cartridge using a linear gradient of 0-2% BtOAc in 
CHzCk- The resultant product still contained a small amount of residual 

15 cyaooanthranilate. The combined firactions were ey^orated and the product was 
purified a second time on a Biotage Flash 40M+ (1 00 g) silica cartridge using 1 00% 
CHsCU- Tlie combined fi^ons were evj^orated and (Med under hi^vacmim at 
to afford 594mg (77%) of an oflF-vdiite solid. NMR (400 MHz, DMSO-rfd) 8 1 1.21 
(s, 1 H), 8.29 (d, /= 1.9 Hz, 1 H), 8.26 (d, J= 8.7 Hz, 1 H), 8.11 (dd, /= 8.6, 2.0 Hz, 

20 1 H), 7.99 (dd, /= 8.1, 1.0 Hz, 1 H), 7.84 (dd, /= 7.7, 1.0 Hz, 1 H), 7.60 (t, J= 7.9 
Hz, 1 H), 7.36 (d, J= 1.7 Hz, 1 H), 7.21 (dd, J= 8.7, 2.3 Hz, 1 H), 7.16 (d, /= 8.7 
Hz, 1 H), 4.09 (t, J= 8.6 Hz, 2 H), 3.84 (s, 3 H), 3.15 (t, 7= 8.4 Hz, 2 H), 2.61 (s, 3 
B^. The methyl ester was hydrofyzed as desoibed above to affijrd 300 mg (77%) of 
white soUd. ^H NMR. (400 MHz, DMSO-c?d) 5 11.73 (s, 1 H), 8.62 (d, J= 8.7 Hz, 1 

25 H), 8.36 (d, J= 2.1 Hz, 1 H), 8.10 (dd, J= 8.7, 2.1 Hz, 1 H), 7.97 (d, J= 8.1 Hz, 1 
H), 7.90 (d, J= 6.8 Hz, 1 H), 7.57 (t, J= 7.9 Hz, 1 H), 7.37 (s, 1 H), 7.20 (dd, J= 
8.7, 2.1 Hz, 1 If), 7.16 (d, /= 8.5 Hz, 1 H), 4.07 (t, J= 8.6 Hz, 2 H), 3.15 (t, 7= 8.5 
Hz, 2 H), 2.62 (s, 3 H). 
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Preparation of 3-^(4-C3ikropheiiy])(methy^ 
add. 



Methyl 3-aiimo-2-mB£lioxybenzoate (1 21 g, 6.72 mmo]) was dissolved in 30 rhL of a 

5 2:1 sohition of concentrated HQ and glacial acetic acid The reaction was cooled to - 
10 and a solution of sodiumnitxite (696 mg, 10.1 nimol) in 3.0 mL water was 
added drop wis e over stirring at a rate that maintained the internal reaction 
teooperature below -5 °C. The reaction became a clondy yellow-orange suspension. 
In a separate flask, copper (I) chloride (166 mg, 25 mol%) was suspended in 30 naL of 

10 a saturated (30% w/w) solution of sulfur dioxide gas in gkdal acetic The 
mixture was cooled on an ice bath over stirring, and affc^ 30 minutes diazonium 
solution was added portion wise to the copper mixture over 1 5 minutes. The addition 
evolved gas and produced a dark green solution. The reaction was warmed to RT and 
was stirred for 3 hours with sulfur dioxide bubbling into the sol^^ The reaction . . 

15 was poured into ice water (200 mL) to afford a fine white precipitate in a pale blue 
solution. The solution was extracted 3x with BtOAc (150 mL ea) and the organic 
phase was neutralized by washing 3x Willi saturated NaHCOs (300 mLea). The 
orgaiiic phase was then washed 2x with water and Ixwidi brine (2S0mLea). The 
golden organic solution was dried over NazSOA, filtered and the solvent evaporated. 

20 The crude residue was dried under high vacuum to afford a dark red oil The oil was 
taken up in pyridine (15 mL) and treated with 4-cMoro-N-methylaniiine (0.280 mL, 2.3 
mmol, Aldrich) . The amber solution was heated stirred at RT, and after one hour 
HPLC indicated the reaction was complete. The mixture was diluted to 150 mOL with 
DCM and then washed 2x with 1 .OM HCl, Ix with 1 .OM NaOH and Ix with brine 

25 (125 mL each). The solvent was evaporated to afford an amber oil, which was purified 
on a Biotage Flash 40M (90g) silica cartridge using a linear gradient of 0 to 0.75% 
EtOAc in CHiiC^L. The solvent was ev^orated fi:om the product firactions and the 
product was dried under high vacuum at RT to afford 614 mg (72%) ofastraw 
colored oil as the methjd ester. The naethyl ester was Iqrdrolyzed as described above to 



o 




o=s=o 
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afford 544 mg (97^^ of peach colored soUd. NMR (400^fez, DUSO-de) 5 13.50 
(s, 1 H), 7.99 (dd, J= 7.7, 1.9 Hz, 1 H), 7.80 (dd, J= 7.9, 1.7 Hz, 1 H), 7.36-7.42 (m, 
2 H), 7.30 (t, J= 7.9 Hz, 1 H), 7.19-7.26 (m, 2 H), 3.83 (s, 3 H), 3.32 (s, 3 H). 

5 5-Bromo-2-[(3-{l(4-ddoroplien^(methj^aiirinolsiilfonyI^ 
methoxybaDizo;j^a]iiino]beiizoic add 

HO 

3-{[(4-ailQrophenyl)(mB%l)anmio]sulfonyl}-^2-ine^ add (PHA.-733277, 

474 mg, 01.33 mmol) was dissolved itt dry CH^Ob (10 niL) and DMF (25 pL) under 

10 Nz. The solution was treated with bxatyl dibride (0.232 mL, 2.66 mmol, Aldrich) and 
stirred wMe gas evolved. The reaction was stirred at RT and after one hour the 
excess solvent and oxalyl chloride was evaporated and the resultant residue was taken 
up in dry CH2CI2 (10 mL). Methyl-2-amino-5-hramobenzoate (288 mg, 1.25 mmol, 
Avocado) was added as a solution in pyridine (3 mL) and the amber solution stirred at 

15 RT. After 90 ininntesHPLC indicated the reaction was con?)lete. The mixture was 
diluted to 1 50 mL with CHzCk and washed 2x with 1 .OM HQ Mowed by brine (100 
mLeach). The organic layer was dried over Na2S04,filtered and evaporated The 
resultant aiide product was purified on a Biotage Flash 40M (90 g) silica cartridge 
using CHzCfc. The comihined fractions were evaporated and dried under vacuum at 

20 100 to afford 530mg (72%) of an off-vrfiite soEd as the methyl ester. NMR 

(400 MHz, DMSO-Jtf) 8 11.52 (s, 1 H), 8.48 (d, 8.7 Hz, 1 H), 8.10 (d, /= 2.5 Hz, 
1 H), 7.98 (dd, J= 7.8, 1 .8 Hz, 1 H), 7.91 (dd, J= 8.9, 2.5 Hz, 1 H), 7.81 (dd, J= 
7.9, 1.7 Hz, 1 H), 7.32-7.43 (m, 5 H), 3.89 (s, 3 H), 3.82 (s, 3 H), 3.40 (s, 3 H). The 
corresponding methyl ester was hydrotyzed as desmbed above to afford a white solid. 

25 ^HNMR (400 MHz, DMSOw/«) 5 12.02 (s, 1 H), 8.70 (d, 7= 9.1 Hz, 1 B0» 814 (d, J 
= 2.5 Hz, 1 H), 8.01 (dd, J= 7.7, 1.2 Hz, 1 H), 7.90 (dd, J= 9.0, 2.4 Hz, 1 H), 7.76 
(dd, J= 7.9, 1.5 Hz, 1 H), 7.11-7.44 (m, 5 H), 3.81 (s, 3 H), 3.39 (s, 3 H). 

5-bromo-2-[(4-{[meihy](pyridin-2-^a]iiino]sii]fony]}beiizo;^a]^ 
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Br, 



OH 




4-{[niethyl(pyridk-2-yl)ani^ add (292 mg, 1 .0 mmol) was 

suspeaded in CH2CI2 (10 mL) and (C0a)2 added (725 mg, 0.5 mL, 5.7 ranol); A 
cata^caixK)iint ofDMPwasllieQadd^ The 

5 solyentwasthenrenKDvedm vao^ togivetheaddc^ Theoilwas 
dissolved in CHCI3 (10 mL). Methyl 2-a!mao--5'-bromobenzoate (230 mg, 1.0 mmol) 
was added followed by pyridine (1 mL). The solution was stirred at room ten5)erature 
for an additional 12 hrs then poured into 1 M HQ (20 inL) aad extracted widi EtOAc 
(3x20mL). The coiribined organic solutions were dried over Na2S04aiid .. 

10 concentrated in vacuo. The resulting residue was purified by silica gel 

chromatography (20% EtOAc in hexane) to provide 317 mg of the desired methyl 
ester (63%), The ester was treated with LiOH in 1 : 1 : 1 THF/MeOH/HzO for 12 hrs 
followed by acidification and extraction with EtOAc. The organic solution was dried 
over Na2S04 and tiien concentrated in vacuo. The titie confound (28 1 mg, 91 %, 57% 

15 overaU) was obtained as a tan soHd after recT^^stalizationfiromM HNMR(400 
MHz, DMSO) 3.72 (s, 3H), 7.28 (dd, IH), 7.56 (d, IH), 7.81-7.91 (m, 4H), 8.07 (d, 
2H), 8.12 (d, IH), 8.32 (dd, IH), 8.54 (d, IH), 12.10 (s, IH). CNMR(100 MHz, 
DMSO) 36.10, 101.83, 11538, 120.21, 120.30, 122.15, 122.90, 128.33, 128.42, 
133.62, 136.95, 138.77, 139.91, 140.30, 148.52, 153.13, 163.81, 168.81. MS (FAB) 

20 m/z (reL intensity) 490 (MET, 30), 492 (32), 490 (30), 414 (28), 413 (83), 109 (31), 
107 (36), 95 (25), 91 (99), 57 (73), 55 (28), HRMS (FAB) calcd for C20H16BRN3O5S 

4- Hi 490.0073, found 490.0067. 

5- bromo-2-{[3-(lH-jndol-l~ylsu]fonyQbe^ amino}benzoic add 
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3-(lH-mdoH-ylsiilfonyl)ben2oic add (301 mg, 1.0 nnnol) was suspended iaCHiCfe 
(10 mL) and (C0C1)2 added (725 mg, 0.5 mL, 5.7 mmol). A catalytic amorat of DMF 
was then added and the mixture stirred for 4 hrs. The solvent was then removed in 

5 vacuo to give the add diloride as an ofl. The oil was dissolved in CKCk (10 mL). 
Metbyl 2-amino-5-hromobenzoate (230 mg, 1 .0 mmol) was added followed by 
pyridine (1 mL). The sohition was stirred at room ten:5)erature for an additional 12 hrs 
then poured into 1 MHCl(20mL) and extracted with BtOAc (3 x 20 mL). The 
conahined organic solutions were dried over Na2S04 and concentrated in vacuo. The 

10 resulting residue was purified by sihca gel chromatography (10% EtOAc in hexane) to 
provide 287 mg of the desired methyl ester (56%). The ester was treated wilh LiOH in 
1:1:1 THF/MeOH/H20 for 12 hrs followed by acidification and extraction with 
BtOAc. The organic solution was dried over Na2S04 and then concentrated m vacuo. 
The title compound (53 mg, 1 1%, 6% overall) was obtained as a white soEd after 

15 recrystalization firom MeOH. H NMR (400 MHz, DMSO) 6.90 (d, IH), 7.27 (t, IH), 
7.37 (t, IH), 7.62 (d, IH), 7.82 (t, IH), 7.87-7.89 (m, 2H), 8.00 (d, IH), 8.05 (d, IH), 
8.19-8.25 (m, 3H), 8.47 (s, IH), 11.35 (s, IH). 

5-brom6-2-{[3-(2,3-dffliydro4H-indol-l-ylsulfonyl)be 




3-(2,3-dihydro-lH-indol-l-ylsulfonyl)benzoic add (305 mg, 1.0 mmol) was suspended 

in CEiCk (10 inL) and (C0a)2 added (725 mg, 0.5 mL, 5.7 mmol). A catalytic 

ainount of DMF was then added and the naixture stirred for 4 h^^ The solvent was 

then removed in vacuo to give the add chloride as an oil. The oil was dissolved in 

25 CHCb (10 TTiT.) Methyl 2-amino-5-hronaoben2oate (230 mg, 1.0 mmol) was added 

-38- 



wo 2004/018414 



PCTAJS2003/024797 




followed by pyridine (1 roL). The solution was stirred at roomtenperature for an 
. addMoiiall2histhenpoiiredinto lMHa(20ni^^ 
mL). The combined organic sohitions were dried over Na2S04 and concentrated in 
vacuo. The resulting residue was purified by silica gel chromatography (10% EtOAc 
5 in hexane) to provide 381 mg of tiie desired methyl ester (74%). The ester was treated 
withliOH in 1:1:1 THF/MeOH/HzO for 12 hrs followed by acidification and 
extraction with BtOAc. The organic solution was dried over Na2S04 and thea 
* concentrated in vacuo. The tide compound (344 mg, 93%, 68% overall) was obtained 
as a white solid after recrystalization firom MeOH. H NMR (400 MHz, DMSO) 2.94 
10 (t, 2H), 4.00 (t, 2H), 6.99 (t, IH), 7.15-7.23 (m, 2H), 7.52 (d, IH), 7.80 (t, IH), 7.89 
(dd, IH), 8.05-8.07 (m, 2H), 8.20 (d, IH), 8.28 (d, IH), 8.35 (s, IH), 11.40 (s, IH). 

5-bromo-2-{[4-(py]ToUdin-l-yl5iilfonyQbes^ add 



15 4-(pyrrolidin-l-ylsulfonyl)benzoic acid (255 mg, 1.0 mmol) was suspended in CH2CI2 
(10 mL) and (C0C1)2 added (725 mg, 0.5 mL, 5,7 mmol). A catatytic amoimt of DMF 
was then added and the mixture stirred for 4 hrs. The solvent was then removed m 
vacuo to give the add chloride as an oil The oil was dissolved in CHCI3 (10 mL). 
Methyl 2-aiiiino- 5-hromobenzoate (230 mg, 1 .0 mmol) was added followed by 

20 pyridine (1 mL). The solution was stirred at room tenqjerature for an additional 12 hrs 
thra poured into 1 M HCl (20 mL) and extracted with EtOAc (3 x 20 mL). The 
cornhinedorgamcsolutioiis were dried over Na2S04an^ The 
resulting residue was purified by silica gel chromatography (1 0% BtOAc in hexane) to 
provide 33 1 nag of the desired methyl ester (71%). The ester was treated with LiOH in 

25 1:1:1 THF/MeOH/H20 for 1 2 hrs followed by acidification and extraction with 

EtOAc. The organic solution was dried over Na2S04 and then concentrated in vacuo. 
The title con5)ound (308 nag, 96%, 68% overall) was obtained as a pale yellow solid 
after recrystalization firom MeOH. HNMR(400 MHz, DMSO) 1.67 (m,4H), 3.19 
(m, 4H), 7.88 (dd, IH), 8.02 (d, 2H), 8.12-8.16 (m, 3H), 8.58 (d, IH), 12.10 (s, IH). 
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5-^ano-2-{[4^py]To]idin-l-;^bsii]fonyI)bei^ add 



O" 

4-(pyrroUdin-l-ylsulfonyl)benzoic acid (255 mg, 1.0 mmol) was suspended in CH2CI2 
5 (10 mL) and (COCIfz added (725 mg, 0.5 mL, 5.7 mmol). A catalytic amount of DMF 
was llien added and the nobctu^ The solvent was then removed m 

vacuo to give the add chloride as an ofl. The oil was dissolved in CHCI3 (10 mL). 
Methyl 2-amino-5-cyanobenzoate (176 mg, 1.0 mmol) was added followed by pyridine 
(1 mL). The solution was stirred at room temperature for an additional 12 hrs then 
10 poured into 1 M HCl (20 mL) and exixacted with EtOAc (3 x 20 mL). The combined 
organic solutions were dried over Na2S04 and concentrated in vacuo. The resulting 
residue was purified by siUca gel chromatography (10% EtOAc in hexane) to provide 
293 mg of the desired methyl ester (71%). The ester was treated with LiOH in 1:1:1 
THF/MeOH/H20 for 12 hrs followed by acidification and extraction with EtOAc. 
15 The organic solution was dried over Na2S04 and then concentrated in vacuo. The title 
compound (262 mg, 92%, 65% overall) was obtained as a pale yellow solid after 
recrystalization firom MeOH. H NMR (400 MHz, DMSO) 1.67 (m, 4H), 3.20 (m, 
4H), 8.04 (d, 2H), 8.11-8.18 (m, 3H), 8.42 (d, IH), 8.80 (d, IH), 12.25 (s, IH). 



20 5-bromo-2-{[3-(pyrrofid]n-l-yl5ii]fonyI)benzoyllaj^ add 

o 

O^ 



3-(pyrrolidin-l-ylsulfonyl)benzoic add (255 mg, 1.0 mmol) was suspended in CH2CI2 

(10 mL) and (C0a)2 added (725 mg, 0.5 mL, 5.7 mmol). A catalytic amoimt of DMF 

was then added and the mixture stirred for 4 hrs. The solvent was then removed in 

25 vacuo to give the acid chloride as an oil. The oil was dissolved in CHCI3 (10 mL). 
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lien poured into 1 M HCl (20 niL) and extras 

combined organic solutions were dried over Na2S04 and concentrated in vacuo. The 
5 resultmg residue was purified by siKca gel cbromatograpfay (10% EtOAc in hexane) to 

pro^de 333 mg of the desired methyl ester (71%). The ester was treated with LiOH in 

1:1:1 THF/MeOH/H20 for 12 hrs followed by addification and extraction with 

BtOAc. The organic solution was dried over Na2S04 and then concentrated in vacuo. 

The title con5)ound (309 mg, 96%, 68% overall) was obtained as a pale yellow solid 
10 after reciystalization from MeOH. HNMR(400 MEIz, DMSO) 1.67 (m, 4H), 3.20 

(m, 4H), 7.85-7.89 (m, 2H), 8.08 (d, IH), 8.13 (d, IH), 8.25 (d, IH), 8.32 (s, IH), 

8.60 (d,lH), 12.20 (s,lH). 

5-cyano-2-({3-[(2-methylpyiToKdm-l-yl)siitfonyfl 



in CH2CI2 (10 mL) and (C0C1)2 added (725 mg, 5.7 mmol). A catalytic amount of 
DMF was then added and the mixture stirred for 4 hrs. The solvent was then removed 
zn vflctto to give the acid chloride as an oil The oil was dissolved in CHCI3 (10 mL). 

20 Methyl 2-amino-5-cjranobenzoate (176 nog, 1 .0 mmol) was added followed by pyridine 
(ImtL). The soktion was stin-ed at room ten^erature for an additional 12 hrs t^ 
poured into 1 M HQ (20 niL) and extracted with EtOAc (3 x 20 mL). The combined 
organic solutions wo-e dried over Na2S04 and concentrated in vacuo. The resulting 
residue was purified by siUca gel chromatography (10% EtOAc in hexane) to provide 

25 350 mg of the desired methyl ester (82%). The ester was treated with LiOH in 1 : 1 : 1 
THF/MeOH/BfcO for 12 hrs followed by acidification and extraction with EtOAc. 
The organic solution was dried over Na2S04and then concentrated m vacuo. The titie 
con5)ound (308 mg, 91%, 75% overall) was obtained as a white solid after 
recrystalization from MeOH. HNMR(400 MHz, DMSO) 1.25 (d, 3H), 1.4M.47 (m. 



o 



15 




3-[(2-methylpyrrolidin-l-yI)sulfonyl]benzoic add (269 mg, 1.0 mmol) was suspended 
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2H), 1.59-1.67 (nft), 1.77-1.83 (m, lH)i 3.12-3.18 (m, llR 3.36-3.42 (m, IH), 
3.69 (m, IH), 7.88 (t, IH), 8.12 (d, IH), 8.13 (d, IH), 8.25 (d, IBO, 8.34 (s, IH), 8.42 
(d, IH), 8.83 (d, IH), 12.55 (s, IH). 



5-^fano-2-({3-[(2,5-d&nethyi^3nrro]idin-l-:^satfonyq 

^OH 



3-[(2,5-dime1iLylp)nToUdm acid (283 mg, 1.0 nmol) was 

suspended in CH2CI2 (10 mL) and (C0C1)2 added (725 mg, 5.7 mmol). A catalytic 
axnount of DMF was then added and the mixture stirred for 4 hrs. The solvent was 

10 then reniovedm vacuo to give the add chloride as an oil The oil was dissolved in 
CHCI3 (10 noL). Methyl 2-amino-5-cyanobenzoate (176 nog, 1.0 mmol) was added 
foflowed by pyridine (1 mL). The solution was stirred at room ten5)erature for an 
additional 12 hrs thai poured into 1 M HCl (20 mL) and extracted with EtOAc (3 x 20 
mL). The combined organic solutions were dried over Na2S04 snd concentrated in 

15 vacuo. The resulting residue was purified by silica gel chromatognqphy (10% EtOAc 
in hexane) to provide 293 mg of the desired methyl ester (66%). The ester was treated 
with LiOH in 1 : 1 : 1 THF/MeOH/H20 for 12 hrs followed by acidification and 
ejctraction with EtOAc. The organic solution was dried over Na2S04 and then 
concentrated in vacuo. The title conopound (273 mg, 97%, 64% overall) was obtained 

20 as a tan solid after reoystalization from MeOBL HNMR(400 MHz, DMSO) 1.29 (d, 
6H), 1.49 (m, 4H), 3.67 (m, 2H), 7.88 (t, IH), 8.12 (d, IH), 8,13 (d, IH), 8.25 (d, 
: IH), 8.34 (s, IH), 8.42 (d, IH), 8.83 (d, IH), 12.55 (s, IH). 

5-cyano-2-{[3-(pyrroUdm-l-ylsiilfonyl)beiizoyl]ainin add was produced 

25 fromnaBthyl2-{[3-(cMorosuIfoiq4)ben2oyl]aroino}-5-Q^ HNMR(300 
MHz, DMSO) 1.67 (m, 4H), 3.20 (m, 4H), 7.88 (t, IH), 8.09-8.14 (m, 2H), 8.26 (d, 
IH), 8.33 (s, IH), 8.42 (d, IH), 8.83 (d, IH), 12.56 (s, IH) 



5*cIiloro-2-{[3--(moipho]m-4-yIsulfonyl)beiizoyl]ai^ add 
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CI, 




3«(niDipholin-4-yls\ilfonyl)bemx)k acid (271 mg, 1.0 mmol) was suspmdedin CH2CI2 
(10 mL) and (C0C1)2 added (725 mg, 5.7 nmol). A catafytic amount of DMF was 
then added and the mixture stirred for 4 brs. The solvent was then removed in vacuo 

5 togivetheaciddilorideasanoiL The oil was dissolved in CHClb (10 mL). Methyl2- 
amino-5-chlorobenzoate (185 mg, 1.0 mmol) was added followed by pyridine (1 mL). 
The solution was stirred at room ten^erature for an additional 12 hrs then poured into 
1 M HCl (20 mL) and extracted with EtOAc (3 x 20 mL). The combined organic 
solutions were dried over Na2S04 and concentrated in vacuo. The resultiDg residue 

10 was purified by siHca gel chromatogrE^)!^ (20% EtOAc in hexane) to provide 382 mg 
ofthedesiredmethyl ester (87%). Theesterwas treated with LiOH in 1:1:1 
THF/MeOH/H20 for 12 hrs followed by acidification and extraction with EtOAc. The 
organic solution was dried over Na2S04 and then concentrated in vacuo. The title 
con:?)Oundl(351 mg, 95%, 83% bvoral^ was obtained as a white solid afta: 

15 recrystaKzation firom MeOH. H NMR (400 MHz, DMSO) 2.93 (m, 4H), 3.65 (m, 
4H), 7.77 (dd, IH), 7.91 (t, IH), 7.99-8.02 (m, 2H), 8.25-8.29 (m, 2H), 8.65 (d, IH), 
12.17 (s, IH). . 

5-bromo-2-{[3-(moipholin-4-ylsulfonyl)benzoyl]amino}ben20^^ acid and 2-{[3- 
20 (moipholin-4-yIsulfonyl)benzoyl]anmo}-5-nitrobenzoic acid were produced in a 
similar fiishion utilizing q>propriate starting materials. 

5-flaoro-2-{[3«-(moiphoIih-4-ylsaKonyl)benzoyl]anm add 
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3-(iiK»rpholm-4-y]OTSL add (271 mg, 1 .0 nimo^^s suspended in 0^202 

(10 mL) aad (C0a)2 added (725 mg, 5,7 mmol), A catalytic amount of DMF was 
then added and lie mixtoestiired for 4 te^ The solvent was then removed mvac«o 
to give the add chloride as an oil The oil was dissolved in CHCI3 (10 mL). Methyl 2- 

5 amino- 5-fluorobenzoate (170 mg, 1.0 mmol) was added followed by pyridine (1 mL). 
The solution was stirred at room tenq)erature for an additional 12 hrs then poured into 
lMHa(20mL)andextractedwithEtOAc(3x20mL). The comlrined organic 
sohitions were dried over Na2S04 and concentrated in vacuo. The resulting residue 
was purified by silica gel chromatogr^hy (20% BtOAc in hexane) to provide 367 mg 

10 ofthe desired methyl ester (87%). Theestorwas treated with LiOH in 1:1:1 

IHF/MeOH/H20 for 12 hrs followed by addification and extraction with BtOAc. The 
organic solution was dried over Na2S04 and then concentrated in vacuo. The title 
^ corqpound (328 mg, 92%, 80% overall) vm obtained as a white solid after 

recrystalization fromMeOH. HNMR(400 MHz, DMSO) 2.93 (m, 4H), 3.65 (m, 

15 4H), 7.58 (m, IH), 7.77 (dd, IH), 7.90 (t, IH), 8.00 (d, IH), 8.26-8.29 (m, 2H), 8.60 
(dd,lH), 12.02 (s,lH). 

5-cyano-2-{[3-(pipeiid]n-l--yl5ii]fonyQbeiizoyll amino}beiizoic add 



20 3-(piperiditt-l-ylsulfonyl)benzoic add (269 mg, 1 .0 nmool) was suspended ia CH2a2 
(10 mL) and (C0C1)2 added (725 mg, 5.7 mmol). A catalytic amount of DMF was 
then added and the mixture stirred for 4 hrs. Thesolventwas then removed in vacuo 
to give the add chloride as an oil The oil was dissolved in CHCI3 (10 mL). Methyl 2- 
ammo-5- (^anobeozoate (176 mg, 1.0 mmol) was added followed by pyridine (1 mL). 

25 The solution was stirred at room temperature for an additional 12 hrs tiien poured into 
1 M HQ (20 mL) and extracted with EtOAc (3x20 mL). The conihined organic 
solutions were dried over NazS04 and concentrated in vacuo. The resulting residue 
was purified by silica gel chromatogr^hy (10% EtOAc in hexane) to provide 307 mg 
ofthe desired methyl ester (72%). The ester was treated vwth LiOH in 1 : 1 : 1 
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THF/MeOH/EtO ^ 12 hrs foDowed by acidification and J^Ltion vfiih. EtOAc. 
The organic solution was dried over Na2S04 and then concentrated m vacuo. The title 
con^ponnd (279 nag, 94%) was obtained as a white solid after lecrystaKzation firom 
MeOH. HNMR (400 MHz, DMSO) 1.37 (m, 2H), 1.56 (m, 4H), 2.95 (m, 4H), 7.90 
5 (t, IH), 8.02 (d, IH), 8.13 (dd, IH), 8,27 (m, 2H), 8.42 (d, IH), 8.83 (IH), 12.55 (s, 
IH). 

5-(7ano-2-{[3-(lH-indo]rl-]Mtfony])benzo:^amjno}benzoic add 



OH 
NH 




10 Indole (1 50 nag, 1 .25 mmol) was dissolved in 15 ml of THF. NaH (100 mg, 60% disp. 
in oil, 2.5 mmol) was added and resulting suspension stinted for 1 L Methyl 2- {[3- 
((±Jorosulfonyl)benzo^aniino}-5-<yanobenTO (378 nag, 1.0 mmol) was then added 
and the reaction stirred at room temperature of 12 br. The mixture was poured into 1 
MHa(20mL)andextractedwiihEtOAc(3x20inL) . The combined brgamc 

15 . .. solutions were dried over Na2S04 and concentrated mvacMO. The resulting residue 
was purified by silica gel dbromatogKtphy, providing 252 mg (55%) of the desired 
methyl ester. The ester was treated with liOH in 1:1 : 1 THF/MeOH/HjO for 12 hrs 
followed by addification and extraction wilihEtOAc. The organic sohition was dried 
over Na2S04 and then concentrated in vacuo. The title conipound (24 nog, 10%) was 

20 obtained as a tan solid after recrystalization firom MeOH. H NMR (400 MHz, DMSO) 
6.89 (d, IH), 7.28 (t, IH), 7.37 (t, IH), 7.61 (d, IH), 7.81-7.86 (m, 2H), 8.01 (d, IH), 
8.11 (dd, IH), 8.24 (t, 2H), 8.42 (d,lH), 8.52 (t, IH), 8.75 (d, IH). 

5-cyano-2-({3-[(5-mel]ioxy-lH-indo]rl-:^sii]fon34]benzoyl}amM 



NH 
O' 



25 
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5-Mettioxyindole ^0 mg, 1.25 mmo]) was dissolved k 15 m^f THF. NaH (100 mg, 
60% disp. m oil, 2.5 imnoQ was added and resiiltiog suspend 
2-{[3-(cUorosulfonyl)benzoyl]ammo}-5-cyanobeaizoate (378 mg, 1.0 mmol) was then 
added and the reaction stirred at room tenperature of 12 hr. The mixture was poured 

5 iiitolMHa(20mL)ande3CtractedwilhEtOAc(3x20mL). The combined organic 
sohitions were dried over Na2S04 and cancentrated in vacuo. The resulting residue 
was purified by sifica gel diromatogr^diy, providing 236 mg (48%) of the desired 
methyl ester. The ester was treated with liOH in 1:1:1 THF/MeOH/HzO for 12 hrs 
foUowed by acidification and extraction with EtOAc. The organic solution was dried 

10 crvear Na2S04 and theai concentrated in vacuo. The title compound (3 1 mg, 13%) was 
obtained as a white solid after req^rstaiization from MeOH. H >MR. (400 MHz, 
DMSO) 3.73 (s, 3H), 6.81 (d, IH), 6.97 (dd, IH), 7.11 (d, IH), 7.79 (d, IH), 7.82 (t, 
IH), 7.89 (d, IH), 8.11 (dd, IH), 8.21 (t, IH), 8.42(d, IH), 8.48 (t^ IH), 8.76 (d, 
IH). 



15 



20 



25 



5-qrano-2-({3-[(7-methozy-lH-indoM-:^sii]fony]]beiizo 
was produced using 7-MeflK>xyindole. H NMR (400 MHz, DMSO) 3.84 (s, 3H), 6.79 
(d, IH), 6.83 (d, IH), 7.29 (t, IH), 7.61 (d, IH), 7.75 (d, IH), 7.80 (m, 2H), 8.17 (d, 
IH), 8.28 (d, IH), 8.32 (d, IH), 8.56 (t, IH), 8.73 (d, IH). 

5-cyano-2-({3-[(6-methoa7-lH-indolrl-}iI)siiIfonyqbaizoyI}a]^ add 
was produced using 6-Methoxyindole. H NMR (300 MHz, DMISO) 3.85 (s, 3H), 6.78 
(d, IH), 6.89 (dd, IH), 7.47-7.49 (m, 2H), 7.71 (d, IH), 7.79-7.85 (m, 2H), 8.20 (d, 
IH), 8.29 (d, IH), 8.34 (d, IH), 8.59 (t, IH), 8.75 (d, IH). 

2-({3-[(5-cliloro-lH-indoM-yI)sa]fonyqbeiizoyI^a]iiino)-5-cyanob^^ 



OH 




a 



5-CMoroindole (190 n^g, 1.25 mmol) was dissolved in 15 nil of IHF. NaH (100 mg, 
60% disp. in oil, 2.5 mmol) was added and resulting suspension stinted for 1 h. Methyl 
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2-{[3-(cUorosulfonyl)benzoyl]ainmo}-5-cym (378 mg, 1.0 mmol) was then 

added and the reaction stirred at room teniperatiire of 12 hr. The mixture was poured 
into 1 M HCl (20 mL) and extracted with EtOAc (3 x 20 mL). The combined organic 
sohitions were dried over Na2S04 and concentrated in vacuo. The resulting residue 
5 was purified by silica gel chromatography, providing 311 mg (63%) of the desired 
metbylester. The ester was treated withLiOH in 1:1:1 THP/Me^ fQrl2hrs 
followed by acidification and extraction with BtOAc. The organic sohirion was dried 
over Na2S04 and then concentrated in vacuo. The title conopound (27 mg, 9%) was 
obtained as a white solid after reaystahzationfi'omMeOH HNMR(400MHz, 



10 DMSO) 6.88 (d, IH), 7.42 (dd, IH), 7.71 (d, IH), 7.85 (t, IH), 7.94 (d, IH), 8.02 (d, 



5-cyano-2-({3-[(5-ihioro-lH-mdo)-l-yl)siilfonyI]benzoyl}ain^ acid was 

produced utilizing 5-Fluoroindole. H NMR (400 MHz, DMSO) 6.89 (d, IH), 7.23 
15 (dt, IH), 7.44 (dd, IH), 7.85 (t, IH), 7.96 (d, IH), 8.00 (dd, IH), 8,13 (dd, IH), 8.22 
(d, IH), 8.27 (d, IH), 8.37 (d, IH), 8.51 (m, 2H). 

5-cyano-2-{[3-({methyll(lR)-l- 
pheiiytethyl] amino}siilfonyI)beiizoy^ 



Methyl 2-{[3-(cMorosulfonyl)benzoyl]amino}-5-cyanobenzoate (378 nog, 1.0 mmol) 
was dissolved in 15 naL of CHCI3. N-methyl-.N-[(lR)-l-phenylethyl]amine (270 mg, 
2.0 mmol) and EtaN (1 mL) were then added and the reaction stirred at room 
ten^erature for 12 hr. The mixture was poured into 1 M HQ (20 mL) and extracted 
25 with EtOAc (3 x 20 mL). The combined organic solutions were dried over Na2S04 
and concentrated m vacuo. The resulting residue was purified by siUca gel 
chromatography, prd\ddaig 400 mg (84%) of the desired methyl ester. The ester was 
treatedwithLiOHin 1:1:1 THFMeOH/H20 for 12 hrs foflowed by acidification and 



IH), 8.12 (dd, IH), 8,25 (m, 2H), 8.43 (d, IH), 8.52 (t, IH), 8.76 (d, IH). . . 



20 
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extraction with EtOAc. The organic solution was dried over N^04 and then 
concentrated m vacuo. The title concipoand (300 mg, 77%) was obtained as a white 
soKd after recrystaKzation from MeOH HNMR (300 MHz, DMSO) i:23 (d, 3H), 
2.61 (s, 3H), 5.22 (q, IH^, 7.26-7.35 (m, 5H), 7.87 (t, IH), 8.12 (d, IH), 8.13 (d, IH), 
5 8.25 (d, IH), 8.36 (s, IH), 8.42 (d, IH), 8.83 (d, IH), 12.55 (s, IH). 



5-cyano-2-{I3-({methyl[(lS)-l- 

phettyleth:^ainino}sidfon^beiizo:^]amino}ben2oic acid was produced fromN- 
methyl-N-[(lS)-l-phenylethyl]aniine. H NMR (300 MHz, DMSO) 1.23 (d, 3H), 2.61 
10 (s, 3H), 5.22 (q, IH), 7.26-7.35 (m, 5H), 7.87 (t, IH), 8.12 (d, IH), 8.13 (d, IH), 8.25 
(d, IH), 8.36 (s, IH), 8.42 (d, IH), 8.83 (d, IH), 12.55 (s, IH). 



Scheme 1.4 



15 




2-[(4-{[(2-aminopheiiyI)(methyI)aiiiinolsiilfon3i}beiizoyl)ai^ 
20 add 




4_{[{2-[(tert-buto3qrcarbonyl)aniino]phenyl}(niethyl)anm (406 mg, 

1 .0 nnno^ was suspended in CHaCk (10 mL) and (COCO2 added (725 mg, 5.7 mmol). 
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Acata^camoimtofDMFwas11ienaddedaiid&^ The 
solvent was then removed mvacw to give th^ Theoilv^as 
dissolved in CHCI3 (10 noL). Methyl 2-aiimio-5-hroinobenzoate (230 mg, 1.0 inmol) 
was added followed by pyridine (1 mL). The solution was stirred at room temperature 

5 for an additional 12 hrs then poured into 1 M HQ (20 mL) and extracted with EtOAc 
(3 X 20 noL). The combmed organic solutions were dried over Na2S04 and 
concentrated in vacuo. The resulting residue was purified by silica gel 
chroDMtography to provide 346 mg of the deiOTed me^^ (56%). The ester was 
treated v^IiOH in 1:1:1 THF/MeOH/H20 for 12 hrs followed by acidification. The 

10 resulting solid wbs dried in the air then dissolved in CH2CVTFA and stirred for 1 0 
additional hours. The solvent was removed in vacuo and the remaining solid was 



recrystalized fi-om MeOH to give the title con5)ound (163 mg, 58%) as a white solid 
HNMR(400 MHz, DMSO) 3.12 (s, 3H), 6.36-6.43 (m, 2H), 6.78 (d, IH), 6.99-7.04 
(m, IH), 7.83-7.93 (m, 3H), 8.13-8.16 (m, 2H), 8.28-8.29 (m, IH), 8.60 (t, IH), 12.21 



2-[(3-{[(2-ammopheny]^(metfaLyOainino]siilfony^^ 
add 



20 3-{[{2-[(tert-bxrtoxycarbonyl)amino]phenyl}(methyl)amino]sxilfonyl} (406 nog, 

1 .0 mmol) was suspended in CBzCk (10 mL) and (C0C1)2 added (725 mg, 5.7 mmol). 
A catalytic anaoiintofDMF was then added and the mixture stirred for 4 In^^ The 



25 was added followed by pyridine (1 mL). The solution was stirred at room ten^erature 
for an additional 12 hrs then poured into 1 M HQ (20 mL) and extracted with EtOAc 



15 (s, IH). 




solvent was then removed in vacuo to give the acid chloride as an oiL The oil was 
dissolved in CHCi (10 mL). Methyl 2-ammo-5-cg^obenzoate (176 mg, 1.0 mmol) 



(3 X 20 mL). The combined organic solutions were dried over Na2S04 and 
concentrated m vflCMO. The resulting residue was purified by silica gel 
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chromatography to provide 344 mg of the desired methyl ester (61%). The ester was 
treated\^dfliIiOH in 1:1:1 THF/MeOH/H20 for 12 hrs followed by addification. The 
resulting solid was dried in the air then dissolved in CH2CI2/TFA and stirred for 1 0 
additional hours. The solvent was removed in vacuo and the remaining solid was 
5 recrystaKzed fromMeOH to give the title con:q)ound (34 mg, 12%) as a white solid. H 



NMR (400 MHz, DMSO) 3.11 (s, IH), 6.37 (m, 2H), 6.76 (d, IH), 7.00 (m, IH), 
7.84-7.93 (m, 2H), 8.31 (dd, IH), 8.31 (m, 2H), 8.42 (d, IH), 8,83 (d, IH), 12.55 9s, 
IH). 



To a sobtion of methyl anthranilate (7.75 g, 51 .3 mmol, Aldrich) in DMF (50 mL) was 
added NIS (1 1.5 g, 51 .3 mmol, Aldrich). The solution was stirred for 63 hours before 
being added to a separatory funnel with 200 mL of MTBE and washed with 5 X 200 
mL of water. The organics were dried over MgS04 and ev^orated yielding 13.8 g of 

15 tan soHd as methyl 2-amino-5-iodobenzoate. A mixture of methyl 2-amino-5- 

iodobenzoate (3.13 g, 11.3 mmol) andtetrakis(triphenylphosphine)palladium(0) (282 
mg, 0.244 mmol, Strem) was placed under I atmof CO. THF (20 mL) was added, 
and the solution was heated to 60 °C. Tri-n-butykin hydride (3.7 mL, 12.7 mmol, 
Aldrich) was added dropwise with rapid stirring over 4 hours. The dark orange 

20 solution was heated a further 45 nmiutes and then added to a separatory funnel with 
150 mL of EtOAc. This solution was washed with 2 X 150 mL of saturated aqueous 
NaHCOs followed by 1 00 mL of brine. It was dried over MgS04 and evaporated 
leaving a brown oil that was purified by chromatography using a Biotage Flash 40 M 
siKca cartridge with a gradimt from CH2CI2 to 5% EtOAc in CH2CI2 as eluent. This 

25 chromatograpiiy foiled to remove all of the tin, so the product was re- 

chromatographed using a Biotage Flash 40 M silica cartridge with 5% EtOAc in 
CH2CI2 as eluent. Yield was 863 mg of white soHd 

5-Formy]r2-{[3-(moiphoM-4-yIsiilfon^^ ainmo}beiizoic acid 



10 Preparatioii of Meth^i 2-a]nmo-5-fomyI^ 



30 
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To 3-(imiplioKn-4-ylsiilfcaty^^ add (1.12 g, 4.13 mmol) k CH2Q2 (60 mL) 

was added DMF (20 \xL) and oxalyl chloride (450 fiL, 5,16 mmol). The mixture was 
stirred for 3.75 hours, and the solvent and excess oxalyl chloride were removed by 
rotary evaporation. The residue was dissolved in CH2Q2 (20 mL), and methyl 2- 
5 amino-5-fonDyIbeazoate (637 mg, 3.56 mmol) in pyridine (8 mL) was added The 
mixture was stirred overnight and ihsn added to a separatory funnel with 1 00 noL of 
CH2CI2. This solution was washed with 2 X 100 mL of 1 M aqueous HCl and 100 mL 
of brine. The CH2CI2 was ev^orated in the presence of siUca gel, and the product was 
purified fay chroniatographyiising a Biotage Flash 40 MsiHca cartridge with a gradient 

10 from 5% EtOAc in CH2Ca2 to 10% EtOAc in CHA as eluent. Yield was 636 mg of 
yellow solid as the methyl ester. To a mixture of the corresponding methyl ester (318 
mg, 0.735 nmol) in dioxane (15 mL) was added 1 M aqueous sodium hydroxide (1.5 
mL). The inixture was stirred at roomten:5)erature for 2 hours. The reaction mixture 
was added to aseparatoiy fimnel widi 100 mL of 1 M aqueous HQ, and the product 

15 was extractedinto 100 mL of BtOAc. The EtOAc was washed with an additional 100 
niL of 1 Maqueouis HQ followed by 100 niL of water. It was then dried over MgS04 
and evaporated. Theresidue was recrystallizedfiromhotethanol The solids were 
washed with ethanol followed by hq)tane and then dried at 100 °C under vacuum 
yielding 64 mg of tan soUd. NMR (400 MHz, DiASO-de) 5 12.65 (s, 1 H), 10.00 

20 (s, 1 H), 8.89 (d, J= 8.7 Hz, 1 H), 8.60 (d, 2.1 Hz, 1 H), 8.29-8.33 (m, 2 H), 8.20 
(dd, J- 8.7, 2.1 Hz, 1 H), 8.03 (d, J= 8.1 Hz, 1 H), 7.93 (t, J= 7.8 Hz, 1 H), 3.63- 
3.68 (m, 4 H), 2.92-2.97 (m, 4 H). . ^ . . 

5-bromo-2-{[3-<mo]:phoIm-4-y]sal^^ add 



3-(n3orpholin-4-ylsulfonyl)benzoic acid (271 mg, 1.0 mmol) was suspended in CH2CI2 
(10 mL) and (C0a)2 added (725 mg, 5.7 mmol). A catalytic amount of DMF was 
then added and the nxbcture stirred for 4 fars. The solvent was then removed in vacuo 
to give the add chloride as an oil The oil was dissolved in CHO3 (10 mL). Methyl2- 



o 




25 
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amino-S-faromobeDZoate (230 mg, 1 .0 nmol) was added followed by pyridine (1 iriL). 
The solution was stirred at room temperature for an additional 12 lirs thea poured into 
1 M HQ (20 mL) and ejctracted with EtOAc (3 x 20 mL). The combined organic 
soktions were dried over Na2S04 and concentrated in vacuo. The resulting residue 

5 waspuri£edl3y8iUcageldbTon^g^^(20%EtOAcin]iexane)topro 
of the desired methyl ester (76%). The ester was treated with liOH in 1:1: 1 
THF/MeOH/HjO for 12 hrs foDowed by acidification and extraction with EtOAc. The 
organic solution was dried ova: Na2S04and tilien concentrated in vacuo. The title 
con5)Ound (328 mg, 92%, 70% overall) was obtained as a white solid after 

10 recrystalizationfromMeOH. HNMR(400 MHz, DMSO) 2.93 (m,4H), 3.65 (m, 
4H), 7.88 (dd, IH), 7.90 (d, IH), 8.00 (d, IH), 8.13 (d, IH), 8.25-8.29 (m, 2H), 8.59 
(d, IH), 12.21 (s, IH). 

2-{I3-(moxpho]in-4-}isii]fonyI)beiizo^amino}-5-]d^ add 



15 



3-(morpholin-4-ylsulfonyI)benzoic add (271 mg, 1.0 mmol) was suspended in CH2a2 
(10 mL) and (COCl)2 added (725 mg, 5.7 mmol). A catalytic amount of DMF was 
then added and the inixture stirred for 4 hrs. The solvent was then removed in vacuo 
to give the acid chloride as an oil The oil was dissolved in CHCI3 (10 mL). Methyl 2- 

20 ammo-5-nitrobenzoate (196 mg, 1 .0 mmol) was added followed by pyridine (1 mL). 
The solution was stirred at room temperature for an additional 12 hrs then poured into 
IMHCl (20 mL) and extracted with EtOAc (3 X 20 mL). The conibined organic 
solutions were dried ov^ Na2S04 and concentrated in vacuo. The resulting residue 
was purified by siUca gel chromatogr^hy (20% EtOAc in hexane) to provide 108 mg 

25 of the desired methyl esta: (24%). The ester was treated with LiOH in 1: 1: 1 

THF/MeOH/H20 for 12 hrs foflowed by acidificatk)n and extract The 
organic solution was dried over Na2S04 and then concentrated m vacuo. The title 
coii5>ound (70 mg, 67%, 16% overall^ was obtained as a yellow soKd after 
reciystalization from MeOR H NMR (400 MHz, DMSO) 2.94 (m, 4H), 3.65 (m, 
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4H), 7.94 (t, IH), 8.04 (d, IH), 8.29-8.33 (m, 2H), 8.55 (dd, IH), 8.80 (d, IH), 8.91 
(d,lH), 12.76 (s, IH) 

Methyl 2-({34(5-daIoro-2^dihydi«-lH-indolrl-:^si^^ 

5 fonnylbenzoate was prepared as descaribed above using 3-[(5-chloro-2,3-dihydro-lH- 
indol-l-yl)su]fi)iiyribenzoic add. 2-({3-((5-CIiloro-2,3-dihydro-lH-in.dol-l- 
yI)siilfon.yl]beiizoyl}amiiio)-5-forinyIbeiizoic add was prepared by hydrolizing the 
corresponding methyl ester. ^HNMR (400 MHz, DMSO-dtf) 8 12.69 (s, 1 H), 10.00 
(s, 1 H), 8.87 (d, J= 8.7 Hz, 1 H), 8.61 (d, 2.1 Hz, 1 H), 8.40 (s, 1 H), 8.27 (d, J 

10 = 7.9 Hz, 1 H), 8.19 (dd, 7= 8.7, 2.1 Hz, 1 1^, 8.09 (d, J= 8.5 Hz, 1 H), 7.84 (t, y = 
7.8 Hz, 1 H), 7.53 (d, J= 8.5 Hz, 1 H), 7.24-7.29 (m, 2 H), 4.02 (t, J= 8.5 Hz, 2 H), 
2.95(t,J=8.4Hz,2H). 

2:<{3-f(5-aitoro-2^-dihydro-lH-indoM-yi)sntfo^^ 
15 (met]ioxyiiiiino)methyl]benzoic add 

A sluny of metl^'l 2-({3-[(5-cbloro-2,3-dihydro-lH-indol-l- 
^sulfoityl]benzoyl}ainino)-5-forDDyIbenzoate (475 mg, 0.952 mmol) and O- 
inetiy%droxylaniine hydrochloride (526 mg, 6.30 mmol, Aldrich) in 1 : 1 

20 ethanol/pyridiQe (25 mL) was stirred for 2 days. The mixture was then added to a 

separately funnel with 120 mL of CHzQi. This solution was washed with 2 X 100 mL 
of 1 M aqueous HCl followed by 100 mL of brine. The CH2CI2 was evaporated in the 
presence of silica gel, and the product was purified by chromatogr^hy using a Biotage 
Hash 40 M siKca cartridge with a gradient fi-om CHaCfe to 2% BtOAc in CHjCfc as 

25 eluent Yield was 41 1 mg of white solid as the methyl esto:. To a mixture of the 

corresponding methyl ester (288 mg, 0.545 mmoQ in dioxane (20 mL) was added 1 M 
aqueous sodium hydroxide (1.5 mL). The mbcture was stirred at roomten^jerature for 
4,5 hours and flien in a 50 °C oil bafli for 30 minutes. The reaction mbcture was added 
to a separatoty funnel with 100 niL of 1 M aqueous HCl, and the product was 

30 extracted into 100 naL of BtOAc. The EtOAc was washed with an additional 100 inL 
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of 1 M aqueous HQ followed by 1 00 rnL of water. It was then dried over MgS04 and 
evaporated The residue was reoystalKzed from hot ethanol/^^ The solids were 
washed widi etfaanol followed by heptane and then dried at 100 under vacaum 
yielding 127 mg of white solid ^HNMR(400 MHz, DMSO-rftf) 5 12.40 (s, 1 H), 8.70 
5 (d, J- 8.7 Hz, 1 H), 8.38 (s, 1 H), 8.31 (d, J= 2.1 Hz, 1 H), 8.30 (s, 1 H), 8.25 (d, J 
= 7.9 Hz, 1 H), 8.07 (d, 7= 8.1 Hz, 1 H), 7.91 (dd, J= 8.7, 2.1 Hz, 1 H), 7.83 (t, J= 
7.9 Hz, 1 H), 7.52 (d, J- 8.5 Hz, 1 H), 7.24-7.29 (m, 2 H), 4.02 (t, 8.5 Hz, 2 H), 
3.91 (s, 3 H), 2.95 (t, /= 8.4 Hz, 2 H). 

10 2-({3-[(5-ai]oro-2,3-dihydi^lH-ind^^^ 
(hydroxymi]iio)meth}i]beiizoic add 




o 

A shiny of methyl 2-({3-[(5-chloro-2,3-dihydro-lH-indoH- 

yl)sulfonyl]benzoyl}anmo)-5-foniiyIbenzoate (627 mg, 1.26 mmol) andhydroxylamine 

15 hydrochloride (656 mg, 9.44 mmol, Mallinckrodt) in 1:1 ethanol/pyridine (25 mL) was 
stiired for 2 days. The mixture was then added.to a separatory funnel with 120 mL of 
CH2Gk. This solution was washed with 2 X 100 mL of 1 M aqueous HCl followed by 
100 mL of brine. The CH2a2 was evaporated in the presence of silica gel, and the 
product was purified by chromatogr^hy using a Biotage Flash 40 M silica cartridge 

20 with 5% EtOAc in CH2CI2 as eluent. Yield was 478 nag of white solid as the methyl 
ester. To a urixture of the corresponding methyl est^ (363 mg, 0.706 mmo^ in 
dioxane (20 mL) was added 1 M aqueous sodium hydroxide (1 .5 mL). The mixture 
was stirred at room teniperature for 4.5 houirs. The reaction mixture was added to a 
separatory funnel with 100 mL of 1 M aqueous HO, and the product was extracted 

25 into 100 mL of EtOAc. The EtOAc was washed with an additional 100 mL of 1 M 
aqueous HQ followed by 100 mL of wator. It was then dried over MgS04 and 
evaporated. The residue was recrystaffized from hot ethanol/THF. The solids were 
washed with ethanol followed by heptane and then dried at 100 under vacuum 
yielding 280 of white soKd. Because NMR and CHN anatysis were consistent with 

30 this material containing residual solvent, 200 mgofthe material was heated in 50 mL 
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of methanol Solvent was removed, and the residue was again dried at 1 00 under 
vacuum yielding 183 mg of white soHd. ^H1SIMR(400 MHz, DMSO-dd) 5 12.37 (s, 1 
H), 11.31 (s, 1 H), 8.68 (d, J= 8.7 Hz, 1 H), 8.38 (s, 1 H), 8.29 (d, 7= 1.9 Hz, 1 H), 
8.25 (d, J= 7.9 Hz, 1 H), 8.20 (s, 1 H), 8.07 (d, 7= 8.1 Hz, 1 H), 7.90 (dd, J= 8.8, 

2.0 Hz, 1 IS), 7.83 (t, J= 7.9 Hz, 1 H), 7.53 (d, J= 8.5 Hz, 1 H), 7.24-7.29 (m, 2 H), 

4.01 (t, 8.5, 2 H), 2.95 (t, 7= 8.4 Hz, 2 H). 



Scheme 1.5 




(C0CI)2 
OH 



4.3 



22% 




OMe ^^^N, 



10 



Scheme 1.6 

9 - (coa)2 



93% 
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b)X = NH2 



Scheme 1.9 




Scheme 1.12 
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Scheme 1.13 




5 - 



Cbn^oimds prodaced via the aboA^-desdrl^ 
limited to, the foltowingr ~ ^ 

10 5-Chloro-2-({4-[(dqiropylaiiiino)sulfon^ add 

5-ailoro-2-( {4-[(dipropylaoaino)sadfonyl]-3-iiitroben^ ainitio)benzoic add 

5-Chloro-2- {[4-[(dq)ropylainino)siM>iiyl]-3-0b^^ benzoic 
add hydroddoride 

2~( {3-Amiao-4-[(dipropylamino)sii]fon^ atimo)--5-chlorobenzoic add 

15 hydrodiloride 

2-{[4-(Beiizylsulfiuiyl)-3-nitrobenzoyl]ai^ add 

5-<33loro-2-({4-[(d5)ropylainmo)sulM^ add 

Methyl 5-d3loro-2-( {4-[(dipropylao3mo)sulfinyl]-3-n^ ammo)benzoate 
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5-Chloro-2- {[4-(2,3-dihydro- IH-mdol-l-ylsulfoity^^ benzoic 
acid 

Cyano 2-{[3-(2,3-dihydrc>-lH-indol-l-yl^ 
add 

Methyl 2-({3-ainino-4-[(dipropyl^^ 
2"({3-Broim-4-[(dipropylainino)sulfony 

Scheme 1,16 



o 



NMP 



Br-^?.^C-OCH3 
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o 

C-0CH3 
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COOH NHCH3 
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o 

C-0CH3 
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10 



Preparation of 4-{[4-cIitoro(iiieth^aniIino]sii]fon^beiizoic add 



COOH NHCH3 



SO2CI CI. 



CH30H 

+ I II ^ 



71% 



COOH 



SQjIvl-^^-^a 
CHa 
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10 



15 



A solution of 4-chloro-N-XBethylaniM (10.0 g, 0.0706 mol, 1.1 eq) and triethylamine 
(7.78 g, 0.0770 mol, 1 .2 eq) in 140 mL of methanol, cooled in an ice bafh at 0-5^C, 
was treated portLonwise over a one miDiite period with solid 4-chlorosiilfonyl benzoic 
add (14,2 g, 0.0642 mol, 1 .Oeq). Ajfter the addition was complete, the cooling bath 
was removed and the reaction mccCur e was stirred under a nitrogen atmo sphere while 
warmiag to room tenperature on its own. After 5.5 h, the contents were poured into 
270 mL of ice water containing 130 mL of 3 N NaOH, washed the milky solution with 
methylene chloride (2 X 100 wL), addified the aqueous layer with 35 mL of 
concentrated HCL After cooling the mfacture in an ice bath, the white predpitated 
product was collected and dried in a vacuum oven at 70^C overnight to yield 14.92 g 
(71%) of 2. 'HNMR (DMSO-^/tf) 5 13.53 (hrs, 1 H), 8.11 (dd, J= 2, 7 Hz, 2 H), 7.63 
(dd,/=2,7Hz,2H), 7.42(dd,/=2,7Hz,2H), 7.14(dd, J=2,7Hz,2H),3.15(s, 
3 EOppm. 

Scheme 1.17 
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C-OCH3 

tQ 
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74, PHAr662S50 



75. PHA-662951 

To 21 niL of carbon tetrachloride at room teiqperature was added benzoyl peroxide 
20 (0.095 g, 0.393 mmol, 0. 1 0 eq). The solution was slowly heated to reflux at which 

time N-hromosucdnimide (0.769 g, 4.32 mmol, 1.1 eq) vras added at once followed by 
a slurry of conpound 72 (1 .64 g, 3 .93 mmol, 1 .0 eq) in 9 mL of carbon tetrachloride 
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phis 6 mL of carbon tetrachloride as a rinse. Vigorous refluxing was continued for 2 h, 
the reaction mixtxire filtered hot and the solids rinsed with additional hot carbon 
tetrachloride. The filtrate was concentrated at reduced pressure to give more than 
theoretical amount of crude faromometfayl conqpound 73. This was dissolved in 35 mL 

5 of acetone, treated with NaCN (0,289 g, 5.90 mmol, 1.5 eq) and Nal (0.029 g, 0. 197 
mmol, 0.05 eq) and the mixture refluxed for 24 h. An additional 0.50 eq (0.096 g) of 
NaCN was added and refluxing continued for 3 h longer. The cooled reaction mixture 
was filtered, the filtrate concentrated at reduced pressure, the residue dissolved in ethyl 
acetate and washed successively with 10 loL of vrater and 10 mL of 50% saturated 

10 brine. The comibined aqfueous washings were bade extracted once winSi ethyl acetate, 
the combined organic extracts dried with aiihydrous sodium sul&te and the filtrate 
concentrated in vacuo. Qromatography with 100 g of silica gel, packed and eluted . 
with acetone-methylene chloride-heptane (1:4:5), afforded cyanomethyl ester 74 in 
20% yield (based on 72) as a white solid. Base hydrolysis of 74 (0.297 g, 0.670 mmol) 

15 in 4 roL of noethylene chloride, 4 mL of methanol and 1 mL of water using IN NaOH 
(3.02 mL, 4.5 eq) at room ten?)erature gave a 55% yield of acid 75 as a white solid. 
73: TLC (siKca gel GF): Rf = 0.36 acetone-methylene chloride-hexane(l:3:6); NMR 
(CDCla) 5 8.89 (d, J= 7 Hz, 1 H), 8.41 (t, J- 1 Hz, 1 H), 8.27 (m, 1 H), 8.14 (d, 7= 



20 2 H), 3.98 (s, 3 H), 3.78 (t, J= 3 Hz, 4 H), 3.10 (t, J=4 Hz, 4 H) ppm. 

Scheme 1.18 outlines the solid phase synthesis of halogenated anthranilic acid 
substrates 5. 
Scheme 1.18 



2 Hz, 1 H), 7.97 (m, 1 H), 7.75 (t, J= 6 Hz, 1 H), 7.66 (dd, J==2, 6 Hz, 1 H), 4.52 (s. 
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step 2 



Resin bound iodide 6 was stannylated using the conditions shown in Scheme 10.2. 
Hunigs base, althougji not directly involved in the reactions, was used as a proton 
5 scavenger. A library based on this template was successflilfy 
cross-coupling conditions. . 



Scheme 1.19 

(SnMe3)2 
Pd(QAc)2 




Toluene, 85 ?C 

o 

10 Applying the Stille conditions to the twsphtG, stannylated product 9 was prepared 
from iodide 5b . The reaction was monitored via observance of the 
protodestannylation product after TFA cleavage from resin. Stannylation of the 
corresponding solid-phase bromide 5a was less successful 
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NH 

5b 

Attempts at coupling aryl hronrides and iodides with the stannylated resin gave some 
5 product, but not in quantities suitable for library production (Scheme 1 .21). 

ProtodestaniQ^lation and homocoupling were the major con;>etii^ reactions, leaving 
product purities in the 25 % range. The reactions were monitored by HPLC (at 210 
nm), and product identities were confirmed by LC/MS. 

10 Scheme 1.21 



9 




side products (75%) 



Y=Br.l 

10 (25%) 



Suzuki coupHng chemistry was conducted under the conditions shown in Scheme 1 .22. 
15 . 
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5 The cross^TxpMg reaction from the other direction is shown in Scheme 1 .23, in 
which purchased aryl tin conq)ounds were coupled with the resin-bound iodide. 

Scheme 1.23 



5b 




11 





12 






L-217791 


2-thiophene 


L-217792 


phenyl 



The best results in the case of tributylphenyl tin were obtained in tokiene with 1 ,r- 
bis(dq)heny]^hosphino)-ferrocene as ligand and a reaction time of 2.5 hours at 115 ^C. 
In the case of 2-(tributylstannyQ thiophene, toluene was the solvent of choice and 
tricyclohexylphosphine, triphenyl arsine, and l,r-bis(diphenylphosphino)-ferrocene 
15 worked equalty well aft^ 2.5 hours at 1 1 5 °C. 

Table 1.1: Ck)nmiercially Available Ai^ 
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Installation of Ketones via PaDadium-Catalyzed Coupling with Acid Chlorides 

5 Add chlorides were coupled with 9 (see scheme 1.20) using similar, but milder 
conditions (Scheme 10.7). The ketone product (13) was produced using 
tr^henylphosphine as Kgand and THF as solvent in 75 % yield and 70 % purity. A 
carbon monoxide atmosphere was used to eliminate small amounts of the 
corresponding aryl-aiyl product formation (12), while Hunigs base was employed as 

10 the proton scavenger to help avoid protodestannylation. 
Scheme 1.24 



PhCOCI 

Pd2(DBA)3 

PPh3 



DIPEA 

THF, 66 C, CO 
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Scheme 1.25 



2b 



(SnMe3]|2 
PPha 
Pd(OAc)2 
DIPEA 



DCM/Pyiidine 
(50/50), RT, 4 h 

Stop2 



14 



DMF,80*»C,N2 

NR1R2 

Step 4 



15 



NH 



RaCOa 
P«b(PBA)3 

DIPEA 

THF,65*»C,CO 



Steps 



TFA/DCM 
(50/50) 

RT,30min 



?^ Step 6 

NR1R2 



SO2 
NR1R2 



16 



17 



18 



where R3 is a CI -4 alkyl optionally substituted with halo, -OH, CN, andN02. 



5 Table 1.2: Diversity Elements (no. of ^ 70 % pure products/no. attempted) 



suifbnyt 



acid chlorides 



o=s=o 



o=s=o 
ct 



(39/96) 



(33/96) 



(12/24) 



^ (12G4) 
ll;^ (11/24) 

NH^N- (6/24) 



(9/24) 



\=( C 



HCl 



(7/16) 



CI 
Q 



(6/16) 



(1/16) 



d 



0"^ (6/16) 
cl"^ (3/16) 



(7/16) 



Kb 



(6/16) 



-.CI 




(«16) 



lodo 



(11/f6) 



(13/16) 
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Derivatization of Aryl Ketones: Deiiyatizii^ the ketones as oximes, 
alkoxyamines, hydrazones, and amines 

OximBS and alkoxyanimes (20) were prepared in reasonable purities from their 
5 correspondiDg iQ^droxylamine hydrochlorides and resin 19 in pyridine (Scheme 1 .26). 
Hydrazone, sulfonylhydrazone, and acyl-hydrazone formations (21) using literature 
conditions, however, were sluggish and could never be pushed to conpletion. 



10 



Scheme 1.26 



^ 



IVIH DCMTTFA 
H2N-OR4 (50/50) 

0^^>^^^ ^ ' I^IH 

Pyridine. RT, 28h 



19 ^ DCMH-FA 20 V=\ 

-^^(50/60) ^ 



OH 
NH 



21 




Aiiiines 22 were prepared on soM-phase using reductive amina hnine formation, 
mediated by titanium isopropoxide, typically took four to six hours to go to 
con5)letion. The sodium triacetoxy borohydride reduction was allowed to proceed 
15 overnight to give good quality amine products. 
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^But^2<{3-I(5-diloro^2^-dihydro-lH-indol-l-yI)siiIfony^^ 
5 iodobenzoate, a, Compound 11.1 

I 




3-[(5<ihloro-2,3-dihydro-lH-mdol-l-yl)sxdfonyl]bettro add (2.3 g, 6.9inmol, 1 
eqmvalent) and oxyl chloride (2.6 g, 20.5 mmol, 3 equivalent) were dissolved in 
methylene diloride (30 nJ), followed by the addition of DMF (0.4 mt)- Gas evolution 

10 was observed The mixture was stirred at room ten?)erature for 2 h later, th^ 

(30 ml) was added. The solution was concentrated to dryness, and the residue was re- 
dissolved in DCM (30 ml), followed by the dropwise addition of PHA-561052 (2.2 g, 
6.9 mmol, 1 equivalent) in DCM (20 ml) and pyridine (1.2 ml). The resulting solution 
was stired overnight, then dihited with MTBB (200 mO and washed widi 0. IN HO, 

15 IN NaOH, brine, dried (MgS04), filtered, and conceDtrated in vacuo. The residue was. 
recrystallized from hepane to afford 2.4 g (55%) of 1 as a yellow solid. NMR (400 
MHz, DMSO-^/tf) 5 12.34 (s, 1 H), 8.67 (d, J= 9.0 Hz, 1 H), 8.54 (s, 1 H), 8.33 (m, 1 
H), 8.24 (d, J= 8.5 Hz, 1 H), 7.97 (d, J= 8.4 Hz, 1 H), 7.88 (d, 7= 8.5 Hz, 1 H), 
7.64 (m, 2 H), 7.17 (d, J= 8.5 Hz, 1 H), 7.06 (s, 1 H), 4.08 (t, J= 8.5 Hz, 2 H), 2.95 

20 (t, y= 8.4 Hz, 2 H), 1.67 (s, 9 H). 
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2-({3-[(5-CMoro-2^-dihydro-lH-indolrl-yI)sa]fon3i]beiizoy]^ 



iodobenzoic add 



HO, 




Ci 



5 General method E: (Hydrotysis of the alkyl ester) 

i^erll.l (150mg, 0.24n]n]Dl) was dissolved in DCM (6 ml), foflowed by the addMon 
of TFA (1 .2 ml). The sohition was shaken overnight, then dihited with DCM (5 ml) 
. and hqitane (1 ml). The solution was conceDtrated in vacuo to dryness, the residue 
10 was pumped for about Ih, then triturated with methanol, filtered to aff^^ 

102mg(75%) of a white soKA ^HNMR(400 MHz, DMSCWj) 5 12.25 (s, 1 H), 8.44 
(d, J= 9 Hz, 1 H), 8.33 (s, 2 H), 8.31 (m, 1 H), 8.05 (m, 2 H), 7.81 (t, 7= 8.5 Hz, 1 
H), 7.71 (d, J= 9 Hz, 1 H), 7.24 (m, 2 H), 4.01 (t, 7= 8. 1 Hz, 2 H), 2.95 (t, 2 H). 

15 t'Butsl 4-({3-((5-cli)oTO-2^-djhydro-lH-indoM-3i)saIfony^^ 




O 0 



CI 
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General method F: 

Ester 11.1 (150 mg, 0.235 mnool) aiidtetrakis(trip]ieiiy^liosphme) panadium(0) (13.6 



system was evacaated and filled witli argon several times. Then trOjutylstanoylbenzeae 
5 (91.75 mg, 0.25 mmol) in tohiene (10 ml) was added. Theiesultingsohitionwas 
heated at lOO^C ovetmght, cooled to roomten^jerature, then KF (87rng, ) was added 
The mixture was stirred at room tenperature for 2h, filtered through celite. The filtrate 
was concentrated in vacuo and the residue was purified silica gel chromatography 
(EtOAc/heptane 1/25, 1/10) to afford 120 mg (88%) of 11.2a as a yellow solid. 



General method O: 

EstCT 11.1 (150 mg, 0.235 mmo^ and dichlorobis(triphyi)hosphine) palladium (H) (8.4 



was evacuated and filled with argon several times. Then tributylstannylbezene (91 .7 
15 mg, 0.25 mmol) in THF (1 0 ml) was added. The resisting solution was heated at 80*'C 
overnight, cooled to room tenperature, KF (87 mg) was added. The mixture was 
stirred at roomten5)erature for 2h, filtered through celite. The filtrate was 
concentrated in vacuo and the residue was purified by silica gel chromatogr^hy 
(EtOAc/heptane 1/25, 1/10) to afford 101 mg (74%) of 11.2a as a yellow solid. 



20 NMR (400 MHz, DMSO-rftf) 5 1 1.60 (s, 1 H), 8.42 (s, 1 H), 8.35 (D, 9 Hz, 1 H), 
8.27 (d, J= 8 Hz, 1 H), 8.15 (d, J= 2 Hz, 1 H), 8.06 (d, J= 8 Hz, 1 H), 7.98 (d, /«= 9 
Hz, 1 H), 7.84 (t, /= 8 Hz, 1 H), 7.70 (d, J = 7 Hz, 2 H), 7.50 (m, 3 H), 7.41 (t, J= 7 
Hz, 1 H), 7.25 (d, J= 7 Hz, 2 H), 4.05 (t, 8 Hz, 2 H), 2.97 (t, J= 8 Hz, 2 H), .1.53 
(s,9H). 



mg, 0.01 175 mmol) weire placed in a 50ml one-necked round bottom flask. The 



10 



mg, 0.012 mmol) were placed m a 50 ml one-necked round bottom flask. The system 



25 



t'Bntyl 4'-cUoro-4<({3-[(5-chIoro-2^-dihydro-lH-indo]rl- 
yI)siilfonyl]benzoyl}aiiiino)[l,l'-biphenyIl-3-carboxylate, 11.2c 
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General method H: 

Ester 11.1 (160 mg, 0.25 mmol), tetrakis(trq)henylphosphiiie) palladiuin(0) (14.5 njg, 
5 0.0125 mmol), sodium carbonate (101 mg, 0.95 mmol) and 4-clilorobenzeiieboronic 
add (43 mg, 0.275 mmol) were placed in a 100ml one-necked round bottom flask. The 
system was evacuated and fiQed^vith argon several times. Tfa^ 
distilled water (5 ml) were added. The sofaxtion was heated at leflux temperature for 
201i, the sotveot was removed in vacuo and residue was punfied by siUca gel 
10 chromatography (EtOAc/hepatane 1/25, 1/10) to get 92 mg (59%) of 11.2c as a 
yelbw solid. NMR (300 MHz, CDCI3) 8 12.40 (s, 1 H), 8.93 (d, J = 9 Hz, 1 H), 
8.59 (s, 1 H), 8.28 (d, 8 Hz, 1 H), 8.24 (d, J= 2.3 Hz, 1 H), 7.95 (d, J= 8 Hz, 1 
H), 7.80 (dd, J= 2.5, 8.2 Hz, 1 H), 7.64 (m, 6 H), 7.20 (d, J= 8 Hz, 1 H), 7.08 (s, 1 
H), 4.12 (t, J= 8 Hz, 2 H), 2.98 (t, J= 8 Hz, 2 H), 1.71 (s, 9 H). 
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5-qrano-2-({3-[(l*'pyiToUdm:^sidfon^ add PHA- 

^COOH 



^ + H2N-C-NH2 



CI 

51 



28 



HOOgS 




COOH 



SOCU 



53 



2. NaHCQs 



or 



54 



?COOH 



52 



9 



NHC.^C-01Bu 



21 



9 



C-OtBu 



NH-O 
O 

55 



SO2CI 



NSC. 



9 

C"0©u 



56. PHA-630B51 



9 



630852, 



57, PHA-630852 



10 



15 



3-(cUoroinetbyl)bmzoic acid 51, gave tinomethyl confound 52 in 82% yield^. In a 
manner similar to that described for the preparation of conoponnd 13 at>oye, confound 
52 was sequentially treated with gaseous chlorine to obtain the crude sulfonic acid 53 
in theoretical yield followed by reaction with thionyl chloride which provided the 
crude add chloride 54 as a waxy white solid . This was reacted directly with 
anthranilate 21 to provide sufiSdeotly pure sulfonyl chloride 55, which was reacted 
with pyrrolidine to give a 26% yield of ester 56. Subsequent hydrolysis with 
trifluroacetic add afforded the acid 57 in 83% yield as a white soUd. 57: NMR 
(DMSO-d^) 5 12.48 (s, 1 H), 8.86 (d, J= 7 Hz, 1 H), 8.42 (d, 7= 2 Hz, 1 H), 8.12 
(dd,/=2, 7 Hz, 1 H), 8.05 (s, 1 H), 7.95 (d, J= 6 Hz, 1 H), 7.72 (d, J= 6 Hz, 1 H), 
7.64 (t, J= 6 Hz, 1 H), 4.58 (s, 2 H), 3.20 (t, J= 5 Hz, 4 H), 1.82 (m, 4 H) ppm. 

2-[(l93-Beiizoxazol-2-ylcaibonyI)ainino]-5-cyanobei^ add (36310-jcr-135a, 
PHA-734774, SPS# 0281864) 
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To a solution of benzyl l,3-benzoxazole"2-carboxylate (233 mg, 0.920 mmol) in 1:1 
ethanol/THF (20 mL) was added palladium on carbon (56 mg of 5%, Aldricli) and 
5 trietliylaiimie (180 \xL^ 1.29 mmol, Aldrich). The mixture was stirred under 1 ATM of 
hydrogen for 2 hours and then filtered through a plug of celite. Removal of the solvent 
left the triethylanitae salt as an orange oil (ti^^ 

decarboxylates and should be avoided) : This oil was dissolved in CH2CI2 (20 mL) aad 
treated with DMF (20 nL) followed by oxalyl chloride (220 pL, 2.52 mmol, Aldrich). 

10 Solvent and excess oxalyl chloride were removed by rotary evaporation after 76 hours. 
The residue was dissolved in CH2CI2 (20 mL), and benzyl 2-amino-5"C7anobenzoate 
(250 mg, 0.991 mmol) in pyridine (8 mL) was added. The mixture was stirred 
overnight and then added to a separatory funnel with 100 mL of CH2CI2. This solution 
was washed with 2 X 1 00 of 1 .0 M HCl and 1 00 mL of brine. Product was adsorbed 

15 onto silica gel and purified on a Biotage Flash 40 M siliga gel cartridge using CH2CI2 
as eluent. Product was collected as 218 mg of white solid as the ben:^! ester. A 
mfacture of benzyl 2-[(l,3-benzoxazol-2-ylcarbonyl)amino]-5-cyanoben2X)a^ (168 mg, 
0.423 mmol) and palladium on carbon (33 mg of 5%, Aldrich) in 2: 1 THF/ethanol (30 
mL) was stirred under 1 ATM of hydrogen for 25 minutes. The mixture was filtered 

20 through a plug of celite and then evirated. The residue was dried at 100 under 



vacuumyielding 116 nog of white solid. ^HTSlMR(400MHz,DMSO-D6) 5ppm7.56 
(t, >7.67 Hz, 1 H) 7.63 (t, ^7.88 Hz, 1 H) 7.94 (d, >8.29 Hz, 1 H) 8.00 (d, 7=7.67 
Hz, 1 H) 8.16 (dd, /=8.81, 1.97 Hz, 1 H) 8.45 (d, /=2.07 Hz, 1 H) 8.87 (d, ,^8.71 
Hz, IH) 13.16 (s,lH). 



4-({3-[(5-CWoro-2,3-dihydro-lH-indol-l-yl)sulfonyl]benzo 
30 carboiKylic acid 



25 



The following compounds were produced via the methods described above 
using appropriate starting materials and making non-oitical variations. 
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2-({3-[(5-Cailoro-2,3-diltydro-lH-mdol-l-yI^ 
furyl)benzoic acid 

2^{3-[(5-ailoro-2,3.dihydro-lH-indol-l-y^ 
thienyQbenzoic acid 
5 2-({3-[(5-ahloro-2,3-dfl5rdro-lH-indol-l-yl)s^^ 
pyrazinyQbenzoic add, 

2-({3-[(5-CMoro-2,3-da^drO"lH-indol-l-yI)si^^ 

pyrrol"2-yl)benzoic acid 

4*-CMoro-4-({3-[(5-cMoro-2,3-dihydro-lH^^ 
0 b5>heDyl]-3-^boxylb 

4^{3-[(5-CWoro-2,3-dihydrc)-lH-indol-l-yI^^ 

bq)henyl]-3-carbo3^Kc add 

4-({3-[(5-(:Moro-2,3-dihycfro-lH-indol-l-yl)s^^ 

b5)heiiyr|-3-carboxyKc acid 
5 2-({3-[(5-Chloro-2,3-dihydro-lH-indol-l-yl)sulfc^ 

thieDyl)beDzoic acid 

2-({3-[(5-CMoro-2,3-.dihydro-lH-iadol-l-y])sulfouyq^^ 
thienyl)benzoic acid 

M{3-[(5-CUoro-2,3-dihydro-lH-indol-l-yl)sulfo 
0 b9)heDyl]-3-carboxyIic add 

4-({3-[(5-a46ro-2,3-dihydro-lH-indol-l-yl^ 

(triQuoromeaiyl)[l,l -biphen^^ add 

4.({3-[(5-CMoro-23-dihydro-lH-indol4-yl)sulfonyl]b^ 

bis(trifluoromethyl)[l , 1 -biphenyl]-3-carboxyKc add 
5 2-({3-[(5-CWoro-2,3-dihydro-lH-indol-l-yl)sid^^ 

thieiiyl)beDZoic add 

4<{3-[(5-CHoro-2,3-dihydro-lH-iadol-l-yl)suIfo 
difluoro[ 1 , 1 -bq)heiiyl]-3-carboxylic acid 
4'.^ButyM-({34(5-cWoro-2,3.dihydro-lH-indo^ 
D b5)heayl]-3-carboxylic add 

4-({3-[(5-adoro-2,3-dilydrc)-lH'indol-l-y^^ 
(tri£LuoroinBtb;^[l,l'-biphe^^^ add 
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w w 

4-({3-[(5-ailoro-2,3-dihy(frc>-lH-mdol^ 
(trffluorometlrsrl)[l,l -biphj^^ acid 
M{3-[(5-CWoro-2,3-dihydro-lH-indol-l-yl)sutf^ 
bipheir^l]-3-carbo:3Qr]ic add 
.5 2-({3-[(5-CWorc)-2,3-dihydro-lH-mdol-l-y^ 

4- isoxazolyl)benzoic add 
2-({3-[(5-CWoro-2,3-d3hycko-lH-mdol-l.yI)si^^ 
dimethoxy-5-pyriimdmyl)benzoic acid 

2-[(3- {[(4-CMorophenyl)(inethyl)aniino]si^ 
10 (1iifhiorometliyl)bcj^ 

2-[(3-BroiiK>-5- {[(4-(Moropheityl)(iriet3i^^ 
chlorobenzoic acid 

5'Bfoi]Qo-2"[(3- {[(4-cMorophenyl)(me1%i)aiDino 
£iitrobenzoyl)a]miio]benzoic add 
15 2-({3-[(5-CMoro-23-clihydro-lH^^ 
add 

5- Bro2i30-2-{[3-cyano-5-(2,3-dahycko-lH-indol-l-yls 

- '' add 

5-Cyano-2- {[3-(2,3-dihydro- IH-indol- 1 -ylsiilfonyl)-5-inethylbenzoyl3amm 
20 add 

Me^l 2-{[3-[2-(acetyloxy)ethyq 
amino} -5«cyanobenzoate 

5-Cyaiio-2- {[3<2,3-dihydro-lH-mdol-l-y]sdfonyl)-5-(2-h^ 
airdno}benzoic add 
25 2-{[3-BroniD-5-(2,3-dihydro-lH-indol-l-ylsutf^ 
add 

5-CUoro-2-[(3-{[(4-cUorophenyl)(methyl)aam add 
2-[(3"Bromo-5- {[(4-cMoropheDyl)(inethyl^ 
cyanobeBzoic acid 
30 5-cyaiio-2-[(3- {[(2-hydroxyphenyl)(metihyl) 
add 

5-Bromo-2-[(5-{[(4-cUorophei3y])(metliyl)ai^ 
anmojbenzoic add 

-74^ 
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5-Brcmio-2-[(5- {[(4-cMorophenyl)(methyl)ai^ 
inethyIbenzoyl)ainiiio]beiizoic acid 
5-Bromo-2-[(2-bromo-5-{[(4-cMorophmy^(iiie&^^^ 
beozoyQainniojbeDzoic acid 
5 5-BroniD-2-[(3-{[(4-cMoropheny])(niB% , . 

ammo]beDzoic acid 

5-BroniD-2-[(3-{[(4-cMorophenyl)(iiie%Qai^ 

methyIbenzoyl)aiimio]baizoic add 

5.Bromo-2-[(4-bronio-3-{[(4-cWorophe^^^ 
10 beDzoyI)amino]be;Dzoic acid 

2-[(3-{[(4-ailorophen3^(me%I^ add 

2-[(4- {[(4-ailorophenyl)(me1iiyl)ammo]sx^^ add 

5-Bromo-2-[(3-{[(4-cMorophenyl)(inethyl)anm 

y]beDZoyl)azi]iiLo]bmzoic acid 
15 5-Bromo-2-[(3-bromD-5-{[(4-cttorophea^l)(in^^ 

benzoic acid 

2-{[3-BroinD-5<2,3-dihydro-lH-indol-l-ylsid^^ 
add 

2- {[3-Broino-5-(inorpholin-4-ylsulfonyl)^ 
20 5-Chloro-2- {[3--(2,3-dihydro-lH-indol-l-ylsulfonyl)-5-B 
add 

5-Iodo-2- {[3-(mDrpholin-4-ylsulfonyl)benzoyl]aii^ acid 

2-({4-[(5-Chloro-2,3-dihydro-lH-indol-l-yl)sulfonyl]^ 

add 

25 2-{[3-(Moipholin-4-ylsulfoi]yl)bei^ add 
Example 2: Amine, Ether, and thioether Derivatives 
Preparation of 3-Bromo-4-ihiorobenzoic add 



30 
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3-Bronio-4-flaoro-benzaldehyde (10.0 g, 49 mmDl) in H2O(150 mL, followed by the 
addition of KMn04 (15,5 g, 98 nmcjol) heated at reflux (foams extensively) for 1 h, 
then added ff/<(^Trif>nal KMn04 (15.5 g, 98 mmol) and continued heating for another 3 
h. The reacticm was cooled to rtjtbm filtered tbroughCeUte. Thesolutioiiwas 
5 addiiedwidi HQ, aiid the resulting white prec^itate was 
(56%) of a white soM 

Preparation of 3-AniIinobenzoic add 



10 Methyl 3-bromobenzoate (1 000 mg, 4.65 mmol), Pd2(dba)3 (53 mg, 0.058 mmol), 
CS2CO3 (2120 mg, 1.4 mmol) andN-[2-(dicyclohexy]phosphino)-l,r-hiphenyl-2-yl]- 
N,N-dimetIiylainme (27ing, 0.07 mmol) were placed in a 100ml one-nedcedround 
bottcnn flask. The system was evacuated and filled with argon several tiinBS. Then 
aniline (519 nog, 5.58 mmol) was added, followed by the addition of toluene (50 ml). 

15 The solution was heated at lOO^C for 20h, the solvent was removed in vacuo and 

residue was purified by silica gel chromatogr^hy (EtOAc/hepatane 1/3) to get 180 mg 
(1 8%) of metigd ester as a yeflow soKd, whidi was Iqrdrolyzed by liOH (5 
THF (4 ml) and water (1 aS) to afford 140 mg (82%) of 3-AniIinobeiizoic add as a 
white soM *H NMR (400 MHz, DMSO-dg) 8 8.02 (s, 1 H), 7.65 (s, 1 H), 7.33 (d, J 

20 =7.5Hz,lH),7.19(t,7=8.3Hz,2H),7.10(d,J=7.7 Hz, IH), 7.03 (d, 7.6 
Hz, 2 H), 6.96 (m, 1 H), 6.76 (t, 7= 7.3 Hz, 1 H)i 

2-[(3-Aiii]i]iobenzoyI)aniino]-5-cyanobeiizoic add 




O; 



OH 



25 



O, 
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Prepared according to the general methods described above: 3-AiiiImobeiizoic add 
(140 mg, 0.66 mmol) and PHA-561053 (130 mg, 0.59 mmol) afforded 61 mg (25%) 
of t-butyl ester as a yellow soKd, which was hydrolyzed to 48 nag (9 1 %) of a green 
solid 

5 Analytical data for PHA->610938 

^HNMR (300 MHz, DMSO^^) 8 8.81 (d, 7= 9.0 Hz, 1 H), 8.46 (s, 1 H), 8.35 (d, J= 
2.2 Hz, 1 H), 7.82 (dd, J= 1.9, 8.8 Hz, 1 H), 7.72 (s, 1 H), 7.42 (m, 2 H), 7.27 (m, 3 
H), 7.14 (d, •/= 7.8 Hz, 2 H), 6.88 (t,y= 7.3 Hz, 1 H). 

10 Preparation of 3-[(Pyridin-4-3imethyI)thio]beiizoic add 



COOH 




Water (10 mL) was added to a flask containing B-mercaptobenzoic acid (2.08 g, 13.5 
mmol, Aldricli) and sodium hydroxide (1.16 g, 29.0 mmol). To the resulting solution 

15 was added 4-picolyl chloride hydrochloride (2.3 1 g, 14. 1 mmol, Aldrieh) and ethanol 
(20 mL). The mixtare washeatedina75 oil bath for 1 hour and then added to a 
separatory ftmnel with 100 mL of water and 100 mL of CH2CI2. This resulted in a 
suspension in the aqueoxis layer. This suspension was washed with an additional 1 00 
mL of CH2CI2 and then filtered. The solid was then dried at 100 ""C under vacuum 

20 yielding 2.80 g of white solid. 

Preparation of 3-[(Pheiiyltfaio)]iietihiyl]benzoic add 



COOH 
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To a sohition of the corresponding meliyl ester described by Holoboski, MA; Koft, 
B. in J. Org. Chem.. 1992, 57, 965-969, (1.23 g, 4.76 nmaol) in methanol (15 mL) was 
added 1.0 M aqueous NaOH (8.0 mL). The resultiiig mixture was heated in a 50 °C 
oil bath for 1.5 homs. Most of the methanol was removed by rotary evaporation, and 
5 the residue was added to a sq)arataiyfunnd with 100 mL of 1.0 M aqueous HCl and 
100 mL of CHzCla. The CH2Cb was washed with another 100 mL of 1 .0 M aqueous 
HQ followed by 1 00 mL of water and then dried over Na2S04. Solvent was removed, 
andthe residue was dried at 100 °C yielding 1.11 g of white sohd 

10 5-BEomo-2-({3-[(pheay]f]uo)mediyQbeiizoyi9a]iiino)beiizoic add 



To 3-[(pheDylthio)methyl]benzoic add (400 mg, 1 .64 mmol) in C&zCk (15 mL) was 
added DMF (20 pL) and (nca!^ cbloride (200 |jL, 2.29 mmol). The mixture was 

15 stirred for 1.5 hours, and the solvent and excess oxalyl dibride were removed by 
rotary evaporation. The residue was dissolved in aH2Cl2 (15 mL), and methyl 2- 
amino-5-bromobenzoate (330 mg, 1 .43 mmol. Avocado) in pyridine (8 mL) was 
added The mixture was stirred overnight and then added to a separatoiy fiinnel with 
lOOmLofCHadb- This solutionwaswashedwith 2 X 100 mLoflM aqueous HCl 

20 and 100 mL of brine. The OTzCIla was evaporated in the presence of siKcagd, and the 
product was puriJBed by chromatography using a Biptage Hash 40 M silica cartridge 
with a gradient from 50% CH2Cl2/heptane to 75% CH2Cl2/heptane as eluent. Yield 
was 544 nog of white soHd as the methyl estor. 

To a mixture of the corresponding methyl ester (386 mg, 0.845 mmol) in dioxane (20 
25 noL) was added 1 M aqueous sodium hydroxide (2.0 mL). The mixtare was stirred for 
at room temperature for 1 .25 hours and then at 50 for 1 .5 hours. The reaction 
mixture was added to a separatory fonnel with 100 mL of 1 M aqueous HQ, and the 
product was extracted into 100 mL of CH2Ca2. The CH2C12 was washed with an 
additional 100 mL of 1 M aqueous HQ followed by 100 mL of brine. It was then 
30 dried over Na2S04 and evaporated The residue was recrystaDized from hot ethanol (8 
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mL). The sofids were washed with edianol followed by heptane and then dried at 100 
Xtrndervacumnyielding 279 mg of white solid ^HNMR(400MHz,DMSO-(i6) 5 
12.08 (s, 1 H), 8.64 (d, 7= 9.2 Hz, 1 H), 8. 12 (d, 2.5 Hz, 1 H), 7.97 (s, 1 H), 7,86 
(dd, 7= 9.2, 2.5 Hz, 1 H), 7.80 (d, J- 7.6 Hz, 1 H), 7.61 (d, 7.6 Hz, 1 H), 7.51 (t, 
5 J= 7.6Hz, 1 H), 7.35 (d, /= 7.1 Hz, 2 H), 7.29 (t, J- 7.9 Hz, 2 H), 7.18 (t,/= 7.1 
Hz, IH), 7.35 (s, 2 H). 

Other conpoxmds produced via the above-described methodology using appropriate 

starting materials and matking non-critical variations include: 
10 2-{[3-(benzylthio)beQzoyl]amino}-5-bro£t]obeDro 

2- {[3-(Ben2ylo3Q^)benzoyl]anmo}--5-bromobenzoic add 

5-Bromo-2- {[3-(ethylfliio)benzoyl]aiiiino}benzoic add 

Methyl-5-Bromo-2-( {3-[(pyridin-4-ylnaethyl) to 

5-Bronao-2-({3-[(pyridin-4-yk33ethyI)thio]ben2oyl)amB^ add 
15 543a:oino-2-({3-[(pyridin-4-ylnaetl:tyl)tW arid hydrochloride 

5-Bromo-2-[(3-phmo3iybenzoyl)amino]benzoic acid 

5-Bromo-2-{[3-(phenylthio)ben2»yl]anmo)ben^ 

5-Cyano-2-[(3-phenoxybenzoyl)amino]benzoic add 

5-Cyano-2-({3-[(pyridm-4-ylmethyl)tMo]benzoyl}ainm add 
20 5-Cyano-2-( {3-[0>yridin-4-ylmethyl)thio]benzoyl} anaino)benzoic add hydrochloride 

2- {[3-(Benzyloxy)bei}zoyl]ainino}-5-cyanobenzoic acid 

2-{[3-(Bmzylthio)benzoyl]ainino}-5-cyanobenzoic add 

5-cyano-2-({3-[(l-phenylethyl)thio]benzoyl}araino)bei^ acid 

5-cyano-2- {[3-(cyclopentyltiiio)benzoyl]amino}benzoic add 
25 5-cyano-2- {[3-(q^lopeatylsiil&yl)benzoyl]atcnno}benzo^^ add 

5-Chloro-2-[(4-methoxy-3-nib:obenzoyl)aiiiino]benzoic acid 

2-{[4-(Benzylsulfenyl)-3-bromobenzoyl]ainino}-5-cMoroben^ acid 

5-Cyano-2- {[3-(3-fluoropheno3{y)benzoyl]anaino}benzoic add 

5-Cyano-2-{[3-(2-n3ethylphenoxy)benzoyl]amino}ben2oic add 
30 5-Cyano-2-{[3-(4-nMtho3QTpheno3C^^ add 
5-Cyano-2-{[3-(3-nitrophenoxy)benzoyl]aniino}benzoic add 
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5 To3-ben2»ylbeD2»icadd(633mg,2.80mmDl, Aldrid^^ 

DMF (20 nL) and oxalyl chloride (450 jiL, 5. 16 mmol). The mixture was stiired for 
1 .7 hours, and the solvent and excess oxalyl chloride were removed by rotary 
evaporation. The residue was dissolved in CHiCfc (20 mL), and methyl 2-amino-5- 
broinDbenzoate (565 mg, 2.46 mmol, Avocado) in pyridine (6 mL) was added The 

10 mixtare was stirred overnight and then added to a sq)aratoryf^^ 

CH2CI2. This solution was washed with 2 X 100 niL of 1 M aqueous HQ and 100 mL 
of brine. The CH2CI2 was ev^orated in the presence of siKca gel, and the product was 
purified by chromatogr^hy using a Biotage Flash 40 M silica cartridge with a gradient 
from 75% CBfeCyheptane to 100% CHjCk as eluent Yield vras 825 mg of white 

15 soUdasthemetlQdester. Toainixtareofthecon«qK)ndingmeth3dester(645mg, 
1.47 mmol) in dioxane (20 mL) was added 1 M aqueous sodiiim hydroxide (3.0 mL). 
The mixture was stirred in a 50 °C oil bath for 2 hours. The reaction mixture was 
added to a separatoiy funnel with 1 00 rhL of 1 M aqueous HCl, and the product was 
extracted into 1 00 mL of CH2Ca2. The organics were vrashed vwth an additional 1 00 

20 niL of 1 M aqueous HCl followed by 100 mL of vrater. They were then dried over 
MgS04 and evaporated. The residue was reraystalKzed from hot ethanol/THF. The 
solids were washed with ethanol followed by pentane and then dried at 100 under 
vaanmi yielding 329 nig of white solid. NMR (400 MHz, DMSO-dff) 5 12. 17 (s, 1 
H), 8.61 (d, J= 9.2 Hz. 1 H), 8.31 (s, 1 H), 8.23 (d, J= 7.6 Hz, 1 H), 8.12 (d, J= 2.0 

25 Hz, 1 H), 7.99 (d, J= 7.6 Hz, 1 H), 7.87 (dd, 9.2, 2.5 Hz, 1 H), 7.77-7.82 (m, 3 
H), 7.73 (t, y= 7.4 Hz, 1 H), 7.61 (t, J= 1.6 Hz, 2 H). 



5-Bron&o-2-({3-[hydroxy(phmy]^methj^beiizoyI^ainmo)benzoicacid 
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Solid sodium borohydride (82 mg, 2.2 mmol) was added in one portion to a slurry of 
methyl 2-[(3-beiizoylben2»yl)anano]-5-broiiiobenzoate (826 mg, 1.88 mmol) in 40 mL 
of 1 : 1 methanol/THF. The mixture was stirred for 75 minutes before being quenched 

5 by the addition of 1 M aqueous HCl (50 mL). The oiganics were removed by rotary 
evsqpondion, and llie product was extracted into 100 mL + 5^ 
CS^Ck was evaporated in the presence of sifica gel, and the product was purified by 
chromatography using a Biotage Flash 40 M silica cartridge with a gradiait from 
CH2C12 to 5% BtOAc/CEiCk as elueuL Yield was 433 mg of white soUd as the 

10 methyl ester. To a mfactureofthe corresponding methyl ester (348 nig, 0.788 nnnol) in 
dioxane (20 mL) was added 1 M aqueous sodium hydroxide (1.5 znL). The nmdure 
was stirred at room temperature overnight and then heated in a 50 °C oil bath for 30 
minutes. The reaction mixture was added to a separatory funnel with 100 mL of 1 M 
aqueous HO, and the product was extracted into 100 mL of CH2Q2. The organics 

15 were washedwith an additional 100 mL of 1 M aqueous HQ foEowed by lOOmLof 
water. They were then dried over N^SOa and evs5)orated. The residue was 
reca7Stallizedfi:omhotethanol(10niL). The solids were washed wilh elhanol 
followed by pentane and then dried at 100 °C under vacuum yielding 130 mg of white 
soEd. NMR (400 MHz, mOSO-de) 5 12. 12 (s, 1 H), 8.66 (d, J = 8.7 Hz, 1 H), 

20 8.13 (d, J= 2.5 Hz, 1 H), 8.05 (s, 1 H), 7.85 (dd, 9.2, 2.5 Hz, 1 H), 7.79 (d, J= 
7.6 Hz, 1 H), 7.62 (d, J= 8.1 Hz, 1 H), 7.51 (t, J= 7.6 Hz, 1 H), 7.42 (d, J= 7.1 Hz, 
2 H), 7.32 (t, J= 7.6 Hz, 2 H), 7.22 (t, /= 7. 1 Hz, 1 H), 6.07 (hr s, 1 H), 5.81 (s, 1 
H). 

25 5-Bromo-2-({3-[(methoxyimjno)(phenyi^eth3i]beiizoyI^ainino)bei^ add 
(PHA-522146) 
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Methyl 2-[(3-benzoyIben2oyl)aimno]-5-bromobenzoate (763 mg, 1.74 rmnol) was 
dissolved in 60 mL of 1: 1 EtOH/pyridine witii warmmg. After this solution was 
allowed to cool, soKd O-methylhydroxylamine hydrochloride (350 mg, 4.19 mmol, 

5 Aldrich) was added in one portion. The resulting slmxy was stirred at rooni 

temperature for 6 days, after which it was a sohrtion. The solvents were removed by 
rotary evaporation, and the residue was dissolved in 100 mL of CH2CI2. This solution 
was washed with 2 X 100 mL of 1 M aqueous HCl and 100 mL of brine. The CH2a2 
was dried over MgS04 and evaporated leaving 785 mg of white solid that was 

10 approximatelya 1:1 mhcture of oxime isomers by IHI^^ To anmctureofthe 
"'Corresponding methyl ester (470 mg, 1.01 mmol) indioxane (15 mL) was added 1 M 
aqueous sodium hydroxide (2.0 mL). The naixture was stirred at room ten^erature 
overnight The reaction naixture was added to a separatory funnel with 100 mL.of 1 M 
aqueous HCl, and the product was extracted into 100 mL of CH2CI2. The organics 

15 were washed with an additional 100 mL of 1 M aqueous HQ followed by 100 mL of . 
water. Theywere then dried over MgS04 and evaporated. The orange residue was 
reoystallized from hot ethanol (10 mL). The soKds were washed with ethanol 
followed by heptane and tiien dried at lOO^C under vacuum yielding 255 mg of white 
solid that was ^proximately a 1: 1 mixture of oxime isomiers by IH NMR. Due to the 

20 presence of 2 isoiuers, the NMR is difficult to assign. At 400 MHz in UMSO-de, the 
an^nde protons appear as singlets at 12.10 and 12.07 ppno. The aromatic protons 
appear between 7.32 and 8,63 ppia The methyl peaks appear as singlets at 3.93 and 
3.92 ppm. 

25 
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5-cyaiLO>2-{[3-((yclopentyIca]i>onyI)beiizoyl] amino}benzoic add 



J." "P'"' 2.TFA O' 



o 

OH 




SnMe^ 

tert-Butyl 5-cyano-2-[(3-iodobenzo3d)aiiiiao]ben^ (1.0 g, 2.23 nnno^ was 
dissolved in 20 ml of CH2CI2. Hexamethylditin (1.1 g, 3.35 mmol) and allylpalladium 

5 chloride dimer (73 mg, 0.2 mmol) were then added and the mixture stirred at room 
temperature for 5 hr. The reaction was diluted with CH2a2 then washed with water. 
The organic solution was dried over Na2S04 and concentrated in vacuo. The 
recoaining oil was purified via sifica gel chromatography to give 670 mg (62%) of the 
desired tin con5)ound. This product was subsequently dissolved in 1^ To 

10 this was added DIPEA. (1 mL), Pd2dba3 (115 mg, . 125 mmol) and 

cyclopentanecarbonyl chloride (230 mg 1 .73 mmol). The reaction was tihen warmed to 
60 and stirred for 10 additional hr. After cooling to room ten5)a:ature the reaction 
was poured imo IMHCl (20 niL)aad extracted vdthEtOA^ The 
organic solution was dried over Na2S04 and concentrated in vacuo. The remaining 

15 residue was purified via silica gel chromatography, giving 41 5 mg (72%) of the desired 
ketone. The ketone was treated with CH2CI2/TFA and stnred for 10 additional hours. 
The solvent was removed in vacuo and the remaining solid was recrystalized from 
MeOH to give the title compound (329 mg, 91%) as a white soKd. IH NMR (400 
MHz, DMSO) 1.62-1.67 (m, 4H), 1.73-1.80 (m, 2H), 1.92-1.98 (m, 2H), 3,90 (quint, 

20 IH), 7.77 (t, IH), 8.11 (dd, IH), 8.19 (d, IH), 8.27 (d, lH), 8.41 (d, IH), 8.53 (s, 
IH), 8.84 (d, IH), 12.55 (s, IH) 

Other conopounds produced via the above-described methodology using ^)propriate 
starting materials and maikfng non-critical variations include: 
25 2-[(3-BenzoyIbenzoyl)amino]-5-chlorobenzoic acid 
2-[(4-AcetyIbenzoyl)amino]-5-bromobenzoic acid 
2-[(4-BenzoyIbenzoyl)aDaino]-5-bromobenzoic acid 
2-[(3-AcelylbenzoyI)amino]~5-brbi]Qobenzoic add 
5-Broino-2-((3-[(hydroxyirnino)(pheDyl)inetI^ add 
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(+)-5-BrorDO-2-({3-[hy(froxy(phenyl)meth^ add 

(-)-5"bromo-2-({3-[liydrox3^henyl)inethy^ amiiio)beiizoic acid 

2-[(3-Ben2oyIbenzoyl)airmo]-5rnarobe^ add 

2-[(3-BeDzoyIbenzoy])an]mo]-S-cy^ acid 

5 5-Cyaao-2-({3-[(hydroxyinimo)(phei^ add 

5-Cyano-2-({3-[(methoxyiimao)(phe^^^ add 

SoM Phase Synthesis 

AddidoBal methodologies for produdng con^oiuxds of this inveation are 
10 shown below. 

Scheme 3.1 



lOo .fiO'C NH2 



(50/50).RT.4h ° l3-SO,C. 1^!^^ 




OIPEA Ti . w ma DPEA 



DMF.BO-'C.N, THF,66»C.CO fjlH 



5 NR1R2 e 




(50/50) OH 



RT.SOmtn IJiH 
O' 




?02 
NR1R2 



R3 is a Cwalkyl optionally substituted with 1-3 halo, -OH, NO2, or -CN. 
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15 



Development of a soKd phase route to ketones 1 was effected by a similar route and is 
summarized in Scheme 3 .2. Chlorine was selected as the anthranilic acid 5-substitaent 
instead of the 5-bromine of the ketone leads in order to avoid the potential for 
coii5)eting reactions in the ensuing paHadiunohcatalyzed stannylation. Sofid-supported 
aryl halide 8 was prepared by reaction of chloroisatoic anhydride with Wang resin. 
Coupling widi halo (X = Br or I) aroyl chlorides then afforded benzamides 9, which 
were stannylated with hexamethyl distannane under the influence of palladium catalyst 
using the san:ie conditions t^at were appUed in Scheme 3.1. The subsequent 
carbonylation reactions were found to be optimal using the slightly modified conditions 
of Elhnan.^ T^itrninfltmg the hgand altogether and adding potassium carbon^ as 
another proton scavenger slightly enhanced the rate of the reactions and the product 
purities in the end Carbon monoxide was not necessary to eliminate aryl-aryl coupling 
by-products. One other modification in the synthetic conditions was to decrease the 
amount of TFA used in the cleavage cocktail in order to avoid trace amounts of a 
cleavage inpurity. 



20 



Scheme 3.2 




Wang Resin 
DMAP» DMF.60»C 




OH 



40%TFA/CH2Cl2 



DCM/Pyridine 
(50/50), RT» B h 



R^COCI 
DIPEA 

K2CO3 
THF,6D*te 



Pd(OAc)2 

(SnMegfc. DIPEA 
DMF,BO°C 



11 



10 



Generation of Oximes and Amines firom Solid-Supported Ketones 

Chemistry was developed for anaine (12) and oxime (13) derivatization of the ketones 
on sohd-phase (Scheme 3.3). Following TFA cleavage (Scheme 3.4), the amines could 
be successfiiDy purified by trailing the products on sulfonic acid resin and then 
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washing off with 2 N NKUOH/methanol. The remaining conaponnds were subjected to 
preparative HPIXJ pTOfication. 

Scheme 3 J 

1)FeNH. - ^ 



m 

HOP? 

12 11 



5 

Scheme 3.4 



13 

R3 = H.aIkyl 



^^^ISIH p-,, » ^^^NH amine 



12,13 
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10 Ketones 



Stepl: PreparatioiLof 8 

To 4.5 grams of Wang resin (Irori Unisphere, 1.36 mmol/g loading, 6.12 mmol) in a 
: 125 mL serum bottle, 60 mL of DMF were added followed by 6. 1 grams (5 eq., 30.6 

15 mmol) of 5-chloroisotoic anliydride and 3.74 grams (5 eq., 30.6 mmol) of 4- 

dimetiylaminopyridine. The serum bottle was purged with nitrogen, capped, and 
shaken on an orlrital noixer at 60 X. Initially, the reagent cocktail was not 
homogeneous, but after several hours, a concentrated solution had formed around the 
swelled resin. After 18 hoiors, the reaction slurry was cooled and transferred to a 60 

20 mL syringe-barrel reaction vessel The reagait cocktail was then drained and the resin 
washed as follows: 3 X (acetonitrile, DMF), then 3 X (acetonitrile, metbykne 
chloiide). The resin was treated a second time with 60 mL of DMF, 6. 1 grams (5 eq., 
30.6 mmol) of 5-chloroisotoic anhydride, and 3.74 grams (5 eq., 30.6 mmol) of 4- 
dimethylaminopyridine. Following mbdng at 60 "C for 6 hours, the reagent cocktail 
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was again drained and the resin washed as above. In a vacuum oven at 25 °C, the resin 
was dried for 72 hours to give a final weight of 5.36 grams (1,14 nmaol/g loading). 

Step 2: Preparation of 9 

5 To 6.7 mmol of the halo benzoic adds suspended in 20 mL of methylene chloride, 20 
|iL of DMF and 1.17 mL (1.7 grams, 13.4 mmol, 2 eq.) of oxalyl chloride were added 
The flasks were sealed and stirred with occasional release of gas build-up. AJfter 
stirring overnight, the reaction mixtures had become almost cotxspletofy homogeneous 
with no more gas build-up. Solvent and excess oxalyl chloride were then evaporated in 

10 varac? to dryness. The add cWorides were re-dissolved in 10 mL of methylene 

chloride and added to 1 gram of resia 8(1.14 Tnmol/gram loading, 1.14 namol) swollen 
with 10 mL of pyridine in 25 mL vials. Some filming was observed initially. The 
mixtures were purged with nitrogen for 10 seconds then the vials capped, and the 
mixtures shaken at room tenperature for 4 hours. By that time, the resins had taken 

15 onalight orange color and a tan precipitate had fonned in the snpe^ The 
reagent solutions were then drained in syringe-barrel reaction vessels and the resins 
rinsed five times with alternating acetonitrile and methylene chloride washes. The 
resins were kept wet with mefltylenechbride until used in the n^st^ Cleavage 
ahquots (40 % TFA/CHzCk) had purities of > 80% by HPLC and were registered as 

20 PHA con:5)ounds (Table 1). 

Step 3 : Preparation of 1 0 

A stock solution of palladium acetate (0. 1 eq., 0,01 mmol, 0.0022 g per 1 mL), 
tr5)henylphosphine (0.25 eq., 0.025 mmol, 0,0065 g per 1 mL), and 

25 diisopropylethylaniine (0.5 eq., 0.05 mmol, 0.0065 g, 0.0087 mL per 1 mL) in 6.5 naL 
DMF (degassed with N2) was prepared. To each of the resins (9) in 8 mL vials, 1 mL 
of stock catalyst solution was added, followed by 0.042 mL of hexamethyl ditin (2.0 
eq., 0.2 mmol, 0.065 g). Each vial was purged with nitrogen and then capped. The 
reaction tnixtufes were then heated to 60 and mixed in an orbital 17 h. 

30 By that time, the resins had all turned black in color. Following cooling, the reaction 
mixtures were transferred to fBter vessels, and reagents were drained This was 
followed by washing three times with DMF, three times with ak 
acetonitril^MF, three times with alternating acetonitrile/methylene chloride, and 
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twice with THF. Cleavage aliquots were taken (cleaved in 40/60 TFA/OTOb) to 
check for conviction of reaction by momtoring the protodestannylation products. 

Step 4: PreparatioiL of 11 

5 To each of the 8 noL vials holding resins 10, 2 mL of a THF (degassed with carbon 
monoxide) stock solution containing: 0.0046 g of tris (dibenzylidene acetone) 
dipalladium (0) (0.05 eq., 0.005 nmol, per 2 mL THF); 0.0052 g of 
triphenylphosphine (0.2 eq, 0.02 mmol, per 2 mL THF); aad 0. 139 mL diisopropyl 
ethylamine (8 eq., 0.80 mmol, 0.103 g, 0.139 mL per 2 mL) were added 

10 Commercially available add chlorides (8 eq., 0.8 mmol) were then added The 

reaction vessels were purged with carbon monoxide, capped and shaken at 60 ®C for 
18 h When cool, the reaction mbctures were fia.tered through fritted syringe harrels, 
then the resins rinsed six times with alternating acetonitrile/inethylene chloride washes 
and dried under vacuum at room tenperature. 

15 

Step 5: Preparation of 1 

To eadi of the fritted vessels containing resins 11, 2 mL of the cleavage cocktail 
(40/60 TFA/CH2CI2) were added and the mixtures swirled for 45 minutes. Qeavage 
filtrates were then collected in tared vials followed by stripping of solvents m vacuo. 
20 The residues w^e analyzed by HPLC and ESMS separately. The library was then 
purified by preparative HPLC. Results for the lihraiy both pre- and post-purification 
are con5)iled in Table 5. 



pyridine were added followed by 10 equivalentS-(L2.inmol) of each alkoxyamine 
(hydro^lamine hydrochloride; methoxyarcdne hydrochloride; o-benzylohydroxyamine 
hydrochloride; and o-allylhydroxylamme hydrochloride). The reaction block was 
30 sealed and mixed oveniight at room ten^erature in the rotating oven. After 20 hours, 
the resins resins were drained and washed with 3 X (MeOH, CH2CI2) and 3 X (MeCN, 
CH2CI2). Methanol was used early in the wash cycle because MeCN and CH2CI2 left a 
prec5)itate in the supernatant at that point. Treatment of the resins with 40 % 



Preparation of Oximes 13 



25 



Ketone precursors to the oxime derivatives were produced as shown above. To 0. 1 
gram (^.12 mmol) of the ketone resins 11 in a 48 weE Robbins Block, 2 mL of 
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TFA/CH2CI2 for 45 nrinutes afforded crude products. Four of the library compounds 
(shomi in Table 3) were then successfully pinified (>90 % pure) via LC/MS. 

Amine Dgrivfttives 

S Preparatio w nf Amhic^ 12 

Into four 8 mL vials containing 0.1 grams (-0.12 mmols) of ketone resin 11, 1.5 mL of 
toluene along with 0.12 grams (0.42 mmol) of titanium isopropoxide and 2.5 
equivalents (0.30 mmol) of each respective amine were added. The vials were purged 
with nitrogen, sealed with teflon-lined caps, and mhced at room tenperature for 1 6 

10 honrs on an orbital shaker. At that time, 0.5 mL of THF, 0.1 mL of acetic add, and 
0.24 grams (1.14 mmol) of sodium triacetoxyborohydride ware added and the slurry 
was mixed at room tenQ)erature. After 4 hours, the reagents were drained and the resin 
washed: 3 X (MeOH, DMF), 4X (MeOH, CH2CI2). Treatment oftbe resin with 40% 
TFA/CH2CI2 for 45 minutes afforded mide products in the purities included in Table 

15 6. Grade product identities were confiraied by ES/MS. 

Step 1: Preparation of 8 

To 10.0 grams of Wang resin (Iron Unisphere, 1 .36 mmol/g loading, 13.6 mmol) in a 
250 mL serum bottle, 90 mL of DMF were added followed by 13.4 grams (5 eq., 68 

20 mmol) of 5-chloroisotoic anltydride and 8.3 g/wos (5 eq., 68 namol) of 4- 

dimethylaminopyridine. The serum bottle was purged vdtibi nitrogen, capped, and 
shaken on an orbital mixer at 60 °C. Initially, the reagent cocktail was not 
homogeneous, but after several hours, a concentrated solution had formed around the 
swelled resin. After 18 hours, the reaction slurry was cooled and transferred to a 60 

25 mL syringe-barrel reaction vessel. The reagent cocktail was then drained and the resin 
vrashed as follows: 3 X (acetonitrile, DMF), then 3 X (acetonitrile, methylene 
chloride). The resin was treated a second time with 90 mL of DMF, 13.4 grams (5 eq., 
68 mmol) of 5-chloroisotoic anhydride, and 13.4 grams (5 eq., 68 mmol) of 4- 
dimelbylaminopyridine. FoUowing inbdng at 60^C for 6 hours, the reagent cocktail 

30 was again drained and the resin v^hed as above. In a vacuum oven at 25^C, the resin 
W38 dried for 72 hours to give a final weight of 10.46 grams (1 .30 nomol/g loading). 
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Step 2: Preparation of 9 (R = H) 

To 6-2 grams (25 mmol) of the meta- and para- iodo benzoic adds suspended in 70 
inL of methylene chloride, 40 \iL of DMF and 4.4 mL (6.35 grams, 50 mmol, 2 eq.) of 
oxalyl chloride were added. The serum bottles were sealed and stirred with occasional 

5 release of gas build-up. After stirring for 5 hours, the reaction mixtures had become 
almost con5)letely homogeneous widi no more gas build-up. Solvent and excess oxalyl 
chloride were then evi^orated in vacuo to dryness. The add dslorides were re- 
dissolved in 30 mL of methylene chloride and added to 4 gram of resin 8 (1 .30 
mmol/gram loading, 5.2 wmoJ) swollen with 30 mL of pyridine in 125 mL smmi 

10 bottles. Some fuming was observed initialfy. The mixtures were purged with nitrogen 
for 10 seconds then the vials capped, and the mixtures shaken at room temperature for 
4 hours. By that time, the resins had taken on a Ught orange color and a tan prec9)itate 
had formed in the supernatant The reagent solutions were then drained in syringe- 
barrel reaction vessels and llie resins rinsed five times with alternating acetonitrile and 

15 methylene chloride washes. The resins were then dried in vacuo to afford 5, 14 g of the 
meta-iodo product and 5,09 g of the para-iodo product. Cleavage aliquots were >95 
% pure by HPLC,wilh their identities confirmed by ESMS. 

Step 3: Preparation of 10 (R = H) 

20 A stock sohition of palladium acetate (0.012 M), trQ)heny^hosphine (0.03 M), aad 
diisopropylethylamine (0.06 M) in 80 mL DMF (degassed with Nz) was prepared. To 
4,0 grams ('-S.O mmol) of each resin (9) in 125 mL serum bottles, 40 mL of the stock 
catalyst solution were added, followed hy 2.0 mL of hexamethyl ditin (2.0 eq., 9.6 
mmol, 3.14 g). Each bottle was purged with nitrogen and then capped. The reaction 

25 mixtures were then heated to 60 and mixed in an orbital shaker for 17 h. By that 
time, the two resins had tumed black in color. Follovmg cooling, the reaction 
mixtures were transferred to iSher vessels, and reagents were drained. This was 
followed by washing three times with DMF, three times with alternating 
acetonitrile/DMF, three times with alternating acetonitrile/methylene chloride, and 

30 twice with THF. CleavageaKquots were taken (cleaved in 40/60 TFA/CH2CI2) to 
check for con5)letion of reaction by monitoring the protodestannylation products. 
Following cleavage, the naeta-substituted resin gave 87 % of the expected 
destannylated product by HPLC, while the para-substituted isomer gave 70 %. Littie 
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to no iodide starting material remaineA The major in5)uri1y in both cases was an 
unidentified peak with [M+H]'^ = 369 m/z. 

Step 4: Preparation of 11 

5 To each carboxylic add weighed into a 20 inL vial (2.88 mmol), 6.5 mL of THF, 10 
\iL of DMF, and 0.293 ml of oxalyl chloride (0.95 eq., 2.7 mmol, 3.35 g) were added. 
The vials were sealed and reaction mixtures shaken at room temperature for 4 hours 
with occasional release of evolved gas. In the meantime, the two stamiylated resins 
(10) were distributed into Iron mmilmng (60 ipg per kan), and the 72 kans were then 

10 distributed into twelve 125 mL serum bottles (six kans per bottle). To each of the 
bottles, 20 mL of a nitrogen degassed THF stock solution containing: tris 
(dibenzylideae acetone) dipalladium (0) (0.001 M); potassium carbonate (0.02 M); and 
diisopropyl etfaylamine (0. 10 M) were added The THF sohxtions of acid chlorides 
(2.88 nmiol, 6 eq.) were then added to their respective set of six bottles. The capped 

15 reaction vessels were purged with nitrogen, degassed, and shaken at 65 ®C for 1 8 h. 
When cool, the resin containiag Vang were rinsed five times with alternating 
acetonitrile/ methylene chloride washes and dried under vacuum at roomtenq)erature. 
A cleavage aliquot revealed tbat ketone formation had gone to con9>letion. 



30 



20 Step 5a: Preparation of Resm-Bound Amines 12 

To a 125 mL serum bottle containing 24 Iron cans loaded with resin 11, 30 mL of 
toluene were added, followed by 1.23 grams (6.0 mmol, 3.5 eq.) of titanmm 
isopropoxide and 0.25 grams (4.3 mmol, 2.5 eq.) of propyl amine. The bottle was 
degassed to rraiove air bubbles firom the Iron kans, then purged with nitrogen, sealed 
25 and mixed for 17 hours at room ten5)erature. At that time, 10 mL of toluene, 2 noL of 
acetic add, and 3.5 grams (16.3 mmol, 9.5 eq.) of sodium triacetoxy borohydride were 
added , and bottle re-purged and sealed, and mixed for 14 hours. Reagents were then 
drained and the resins washed three times with methanol and five times with alternating 
methanol/metbylene chloride. 



Step 5b: Preparation of Resin-Bound Oximes 13 

To a 125 mL serum bottle containing 24 Iron kans loaded with resin 11, 40 mL of 
pyridine were added followed by 1.2 grams (17.2 mmols, 10 eq.) of hydro)Qrlamine 
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hydro chloride. . The bottle was degassed to remove air bubbles from the Iron kans, 
thea purged with ratrogen, sealed and mixed for 1 7 hours at room tenqjerature. At 
that time, reagents were dr^ed and the resins were washed three times with methanol, 
and five times with alternating methanpynietbylene chloride. 

5 

Step 6: Preparation of 15 

The 72 kans containing resins 12,13 were distributed into tared 8 mL vials and treated 
with 3 mL of TFA/CHiCk (40/60). The vials were degassed, capped, and mixed at 
roomtemperature for 1.5 hours. The kans were then phicked out ofthe vials using a 
10 syringe needle andwashedwith another IniL of (31202. Solvent in the vials was 
evaporated in vacuo (Genevac), leaving product residue. 

PreparatLon of 5-iodoisatoic aBhydride 

To a red-brown solution of 2-amino-5-iodobeDzoic add (25 grams, 95 mmol) in 300 
15 mL of dioxane, 9.58 granis (32.3 mmol) of triphosgene were carefully added The 
resulting sluny wasrefluxed for 4 hours. By that time, all starting material had 
disappeared by HPLC. The solid product was then filtered, washed once with ethyl 
ether, thm dried overnight in a vacuum oven at 40 The tan colored needles 
amounted to 22.9 grams (83 %). HPLC (MRHl method): tR= 2.15 min (100 %); 
20 NMR (400 MHz, DMSO-J^) 6 8.12 (s, 1 H), 8.00 (d, J = 8.6 Hz, 1 H), 6.95 (d, J = 
8.5 Hz, 1 H); MS (ES) m/z (rel. intensity) 288 (M-, 100), 244 (5), 289 (5); 577 (10). 

Preparation of 6-ChloroiiLdoIine 

In a 250 rriL round bottom flask, 12.4 grams of sodium cyanoborohydride (198 mmol, 
25 2 eq.) were added potion-wise over 5 minutes to a solution of 15 grams (98.9 mmol) 
of 6-chloroindole. After stinmg for 22 hours, the mixture had become a brown 
solution and analysis by HPLC (MRH 1 method) revealed no starting naaterial 
remaining and a mixture of two product peaks. The mixture was diluted with 1 00 ml 
of water, then made basic with --200 mL of 6N sodium hydroxide. The desired 
30 product was extracted into 3 X 400 naL of methylme chloride. The extracts were then 
dried over anhydrous magnesium sulfite and evaporated in vacuo leaving a cloudy oil. 
The crude product was chronmtographed over a plug of silica ia 1 00 % methylene 
chloride giving a nmxed fraction (Rf = 0.9 and 0.7), a pure product fraction (Rf = 0.7), 
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aad a baseline fraction (Rf = 0.0 - 0.2). The pure fraction was evaporated to dryness 
in vacuo to yield a clear, colorless oil weighing 10.90 grams (72 %). It was stored at 
4^C and saved for future use. NMR (300 MHz, DMSO-rf^) 5 6.95 (d, J= 5 Hz, 1 
H), 6.46 (d, J= 5 Hz, 2 H), 3.43 (t, J= 6, 2 H), 2.86 (t, 7= 6, 2 1^. 



Example 4: AMIDE DERIVATIVES 

Standard procedure for attaching S-faromoanthranib acid to hydroxymethyl s^ene 
resin,: 



OH 





10 



To a slurry of 24.8 g (36.7 mmol) hydroxymethyl styrene resin in 1 L DMF was added 
24 g (197 mmol) 4-dimethylamino pyridine and 50 g (207 mmol) 5- 
hronaoisatoicanhydride. The mixture was stirred at 60 for 1 8 hours and room 
IS tenqperature for four hours. The inixture was then filtered and the resin washed 

repeatedly altemating with dichloromethane and DMF (3x) then repeated^ altemating 
witli dichloromethane and methanol (3x) followed by methanol (3x). The resin was 
"dried over night in a vacuum oven. 

20 Resin 2 and 3: 

Standard procedure for attaching 3 or 4- N-boc-amdno brazoic add to resm 1. 




Br 



To 5.1 g (21.5 mmol) 3-N-boc-anamobenzoic add in 200 mL of anhydrous THF was 
25 added 100 pL DMF and 2.3 mL (25.8 mmol) oxatyl chloride in five portions over 20 
minutes. After 40 minutes the noixture was concentrated in vacuo and then dissolved 
in 50 mL dichloromethane. This was added to a slurry of 3.79 g (4.32 mmol) resin 1 in 
150 mL dichloromethane and 3.7 mL diisopropylefhyl amine. The mixture was heated 
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to reflux over night The resin was then coflerted by vacuum fi^ 
repeatedfy alternating with dichloromethane and methanol (4x) followed by methanol 
(3x) and dried in a vacuum oven. The same procedure was followed to prepare resin 3 
from 4-N-boc-anmiobenzoic add. 



Standard procedure for the acylation of resins 2 and 3 with acid chlorides, isocyanates, 
and isothioqyanates. 

^ (m.P) 
x=o,s 



^ Hp) 



On average 55 mg (Ca. 0.055 mmo^ resin was treated with 33% TFA in DCM for two 
10 hours. The resin was collected by fiUxation and washed repeatedly alternating with 
dichloronaethane and naethanol (4x) followed by methanol (3x) and dried in a vacuum 
ovea The resin is then treated with 0.6 mmol of the acylating reagent and 0.86 inraol 
diisopropylelhyl amine in DCM and shaken over ni^^ The resin was then collected 
by vacuum fOtration and washed repeatedly altei^^ 
15 methanol (4x) followed by methanol (3x) and dried in a vacuum oven 



Standard procedure for the acylation of resins 2 and 3 with sulfonyl chlorides: 




CH3 




R 



CH3 
CH3 



Br fm,p; 




On average, to 60 mg (Ca. 0.06 mmol) resin in 2 mL DCM was added 10 equivalents 
20 of a sulfonyl chloride and 174 (0,6 mmol^ 2-tert-bu1ylimino-2-dietlryl-amino-l ,3- 
dimethylperhydro-l ,3,2-dia2aphosphorine (BEMP). After mixing overnight, the resin 
was collected by vacuum filtration and washed repeatedly altemating with 
dichloromethane and methanol (4x) followed by methanol (3x) and dried in a vacuum 
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oven. The resin was then treated with 2 mL of 40 % TFA in DCM for one hour and 
then collected by vacuum filtration and washed repeated^ alternating with 
dichloromethane and methanol (4x) folbwed by methanol (3x) and dried in a vacuum 
oven. 

5 

Standard cleavage procedure to provide products, 

^i^K-^ * 

Br . 

The resin was treated with 1 .5 mL THF and 0.5 mL 1 N sodium hydroxide over night. 
The mixtures were filtered and the collected filtrate was treated with 250 mg of IR-120 
10 addic resm for 2.5 hours. The mixtures were filtered and the filtrates concentrated to 
provide the following products. If initial purily was less than 80% by HPLC those 
products were purified by chromatogr^hy. 

Several coii5)ounds were produced by the above-described methodologies. 

15 2- {[3-(bOTzoylaniino)benzoyl]amino} -S-bromobenzoic add 
5-hromD-2-{[3-(2-fiiroylamino)benzoyl]an)ino}benzoic add 
5-bromo-2-({3-[(thien-2-ylacetyl)£^^ acid 
5-bromo-2-( {3-[(mesitylcarbonyl)amino]benzoyl} amino)benzoic add 
5-.bronio-2-( {4-[(mesitylcarbonyl)amino]benzoyl} amino)benzoic add 

20 2-( {3-[( 1 ,3-benzodioxol-5-ylcarbonyl)araino]benzoyl} amino)-5-bromobenzoic acid 
5-bromo-2-({3-[(2,4-dimethoxybenzoyI)amko]benzo 
5-broino-2-[(3- {[(phmyltMo)ace1yl]amino}benzoyI)amino]ben2X)ic add 
5-bromo-2-( {3-[(methoxyacetyI)amino]ben2oyl} amino)benzoic add 
2-( {3-[(anilinocarbonyl)araino]ben2oyl} amino)-5-bronaobenzoic add 

25 5-hromD-2-{[3-({[(2,4-difluorophmyl)amino]carbonyl}amino)ben2^ 

add • . . 

5-broino-2-{[3-({[(3-q^ophenyOamino]carbonyl}amino)^ 
5-bronu3-2-{[3-<{[(3-cUorophCTyl)ainino]carbonyl}amino)^ 
add 
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5-hroinD-2-({3-[({[3- 

(methylMo)phenyl]amino} carbon^ add 
2-{[3-({[(3-acety^ihenyl)aiiimo]carb^^ 

S-bronio-2-({4-[(pheQyl5ulfonyQaiDm add 
5 5-bromo-2-{[3-({[4-(1xifhK)rome& 
acid 

5-hromo-2- {[4-( {[4-(trifluoroinet3ioxy)phenyl]s^^ anmo)ben2oyl]ammo}benzoic 
add 

5-broiDO-2-[(4-{[(3,47dk^ add 
0 5-hronK)-2-({4-[(thien-2-ylacetyl)anrino^^ acid 
5-hromo-2-( {3-[(5-iiitro-2-fin'oyl)an]ino]bei^ ainino)benzoic add 
5-bromo-2-( {4-[(5-iiitTO-2-fiuroyl)ammo]beii^ aiiiino)benzoic add 
5-broinD-2-{[4-({[(2,4-difluorophenyl)ammo]caA 
add 

5 5-broiDO-2-{[3-( {[(39S-dicMoropheayl)aiiiuio]carbonyl} ammo)beiizoyl]anmo}beiizoic 
add 

5.broino-2-{[3-({[(5-chloro-2- 

niethoxyphenyl)an)ino]carboi^^ acid 
S-broiDO-2- {[3-( {[(4-phenoxypheiQrI)aiximo]carboi^^ aniino)benzoyl]ammo}benzoic 
:o add 

5-broinD-2- {[4-( {[(4-phenoxyphenyl)aimno]carboiiyl} aiDino)benzoyl]ainino}benzoic 
add 

2- {[3-( {[(4-acety]phenyI)aiiimo]carboiiyl} anmo)benzoyl]anmo} -S-hroinobenzoic add 
5-bronio-2- {[4-( {[(4-iiitropheiiyl)aii^ 
\S add 

5-broino-2-({3-[({[2- 

(trifluoromethyl)phenyl]ainiQo}carbonothi 

5-bromo-2-{[3~({[(3,4,5- 

trimethoxypheDyl)a]i]i^ add 
10 5-bromo-2-({3-[({[3- 

(metliylthio)pheDyQ add 
2- {[3-( {[(3-ac^lphenyl)aDadno]caibonothioyl} ami^ 
bromobenzoic add 
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5-bromo-2-({3-[(ph^ylsulfonyl)annno]b acid 
5-ljroii]D-2-[(3- {[(3,4-dicUorophenyl)sul^^ 

S-bronio-2-[(4-{[(4-mst]iylp^ add 

5 Analogs with an altemative linkage, such as nreas, in place of the sulfonamides 
desoibed in Example 1 were also synthesized. 



Scheme 4.1 




PNU-290876 



10 

Meil]iyl4-[(2^dihydro-lH-mdol-l-3icarb^^^ 




NH 
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• • 

Methyl-4-aininoben2» (1 .00 g, 7.29 mmol) in DCM (50 mL) was slowly added to a . 
solution of phosgene (1.93 M /toluene, 7.5 mL, 14.5 mol, 2.0 equiy) in DCM (200 
mL) at O^C, foUwed by the addition of diisopropylethyl amine (1. 14 mL, 6.56 mmol, 
0.9 equiv). The mixture was allowed to waimto rt, then stirred for 1 h, and then 
5 concentrated in vacuo to ca 5 mL. The suspension was redissolved in DCM Mowed 
by the addition of indoKne (2.45 mL, 21.87 mmol, 3.0 equiv) and diisopropylelhyl 
amine (1.14 mL, 6,56 mmol, 0.9 equiv). The resultmg mixture was stirred for 2h, at rt, 
then washed with IN HCl, brine, dried (MgS04) filtered and concentrated in vacuo. 
The residue was recrystaDized firom EtOH to afford 1 .67 g of 5.7 as a whh:e soKd. 

10 NMR (300 MHz, CDCI3) 6 8.04-8.01 (m, 2 H), 7.90 (d, /= 7.9 Hz, 1 H), 7.58- 
7.55 (m, 2 H), 7.28-7.20 (m, 2 H), 7.01 (t, J= 8.2 Hz, 1 H), 6.70 (s, 1 H), 4.12 (t, J= 
8.3 Hz, 2 H), 3.91 (s, 3 H), 3.26 (t, J= 8.2 Hz, 2 H). 

4-[(2,3-Dihydro-lH-mdotl-ylcarbQn:^a]iim acid 



15 



Methyl 4-[(2,3-dihydro-lH-indol-l-ylcarboDyl)amino (1.30 g, 4.37 mmol) 

was placed in dioxane (50 mL) with 5 N NaOH (10 mL) and the resulting solution was 
heated at 70 °C for Th. The reaction was cooled to rt, acidified, diluted with EtOAc 
and washed with H2O, brme, dried (MgS04) filtered and concentrated in vacuo. The 
20 residue was recrystalHzed firom EtOH to afford 776 mg (63%) of a white solid. 

^H NMR (300 MHz, DMSO-rf^) 5 8.82 (s, 1 H), 7.87 (d, •/= 8.6 Hz, 3 H), 7,71 (d, J= 
8.7 Hz, 2 H), 7.22-7.14 (m, 2 H), 6.92 (t, J= 7.3 Hz, 1 H), 4.16 (t, 8.4 Hz, 2 H), 
3.18(t,J=8.5Hz,2H). 
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5-Bromo-2-({4-[(2,3-dihydro-lH-indolrl- 
7kaibony]^aniino]beiizoy]^ainin.o)beiizoic add, FNU-290877 




4-[(2,3-dihy<iro-lH-mdol-l-ylcarbonyl)aiirino]^ add (627 mg, 2.22 mmol) was 
5 dissolved in DCM (30 mL) foHwed by the addition of oxalyl diloride (490 yL, 5.55 
'~ ramol, 2.5 equiv) and DMF (30 mL). The naxture was stirred for Ih, then dihited with 
heptane (10 niL), cQQcenlxated in vacuo to dr^^ The residue was redissolved in 
DCM (50 mL) followed by the addition of niethyl-2-amino-5-bron)D benzoate (510 
mg, 2.2 mmol, 1.0 equiv.) and pyridine (360 fiL, 4.4 mmol, 2.0 equiv.) The reaction 
10 was stirred for 3 h at rt, then washed with 1 N HCl, 1 N NaOH, H2O, brine, dried 
(1^804) filtered and concentrated in vacuo. The residue was purified by silica gel 
chromatogr^hy (hqrtane/EtOAc 19/1, 9/1, 4/1, 1/1, 0/1) to aflford 198 mg (18%) of 
a white solid as the methyl estor. Theester(177ing, 0.35 mmol) was dissolved in 
dioxane (lOmL) foDwedbytheadditionof 5NNaOH(5mL). The reaction was 
15 stirred for 3h at rt, diluted with EtOAc, washed with 1 N HCl, brine, dried (MgS04), 
filtered and concentrated in vacuo. The residue was reoystallizedfi'omEtOH to 
afford 76 mg (44%) of a T^*ite solid. 

^HNMR (300 MHz, DMSO-de) 6 8.88 (s, 1 H), 8.69 (d, J= 9.0 Hz, 1 H), 8.13 (d, J= 
2.4 Hz, 1 H), 7.86-7.78 (m, 6 H), 7.21-7.14 (m, 2 H), 6.93 (t, /= 8.6 Hz, 1 H), 4.17 
20 (t,J=8.2Hz,2H),3.19(t,/=8.2Hz,lH). 

Examples: AUG^:. DERIVATIVES 
Preparation of 3-(FlLenyj|^yn]^beiizoic acid 
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A flask coiitaiimig ethyl 3-iodobenzoate (2.2 Ig, 8.00 mmol, Lancaster), copper (I) 
iodide (550 mg, 2.88 mmol, Alfe), and tetrabutylannnoiiium iodide (5.9 g, 16 mmol, 
Aldrich) was placed under argon. DMF (40 mL), diisopropylethylamine (4.5 mL, 26 
5 mmol, Aldrich), and tri-^butyi^hosphine (1 .8 g of 10 wt% solution in hexane, 0.89 
mmol, Strem) were added by syringe. Tris(diben2yIideneacetone)dipalladiuiD(0)- 
chlorofoim adduct (220 mg, 0.21 nnnol, Aldrich) was added as a sofid under a flow or 
argon The mixture was stirred for 5 nrinutes, and phenylacetylene (0.88 mL, 8.0 
mmol, I^caster) was added by syringe. Afl:er 40 minutes, the mixture was added to a 

10 sqparatoiyfiinnelwilh 200 mL of saturated aqueous NaHC^ Product was extracted 
into3X lOOmLofEtOAc. The combined EtOAc was washed with 4X200 mL of 
water and then dried over MgS04. Product was adsorbed onto silica and purified by 
chromatogr^hy using a Biotage Flash 40 M silica cartridge with a gradient from 25% 
- 40% CH2Q2 in heptane. The ethyl 3-(phenylethyayl)benzoate was isolated as 1 ,82 g 

IS of brown oil that was contaminated with tri-/-bu1ylphosphine. 990 nig of this oil was 
dissolved in dioxane (15 mL) and treated with 1 M aqueous sodium hydroxide (6 mL), 
and the mixture was stirred for 3.5 hours. It was then added to a separately flmnel 
with 100 mL of 1 M aqueous HQ and 100 mL of CH2CI2. A few milliliters of THF 
were added to help with solubility. The organics were washed with an additional 1 00 

20 mL of HCl followed by 1 00 mL of water and then dried over MgS04. Solvent was 
removed leaving 782 mg of tan solid that was still contaminated with phosphine. Most 
of this material was carried on without further purification For the purposes of 
characterization, the remainder was recrystallized from ethanol/heptane yielding a 
white sohd 

25 

5-*Bromo-2-{[3-(phen3dethynyI)benzoyl] aminojbenzoic add 
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P 



OH 




To 3-(plieiiylethynyl)benzoic acid (569 mg, 2.56 imnol) in CRiCk (20 mL) was added 
DMF (40 pL) and oxafyl chloride (450 pL, 5.16 mmol). The mixture was stiired for 
2.5 hours, and the sohrent and excess oxalyl chbride were removed by rotary 

5 eviqporatioa The residue was dfcsolved in CHaCfc (15 niL), and methyl 2-aii^ 
bromobenzoate (504 mg, 2. 1 9 mmol, Avocado) in pyridine (6 mL) was added The 
mixture was stirred overnight and then added to a separatory funnel with 100 mL of 
X^HiQi. This sohition was wa^ed with 2 X 100 mL of 1 M aqueous HCl and 100 mL 
of brine. The CHzai2 was evaporated in the presence of silica gel, and the product was 

10 purified by ohromatogr£q)hy using a Biotage Flash 40 M silica cartridge 

from 50% - 60% CHiCfc in heptane as ehient. Yieldv«ras 694mgofwhitesoM asthe 
methyl ester. To a mixture of the methjd ester (485 mg, 1 . 12 mmol) in cKoxane (15 
mL) was added 1 M aqueous sodium hydroxide (2.2 mL). The mixture was stirred for 
2.75 hours. The reaction mixture Was added to a sq)aratoryfuimdwi^ 

15 M aqueous HO, and the product was extracted into 100 mL of CHzClz. The CH2Qi 
was washed wifli an additional 100 mL of 1 M aqueous HQ followed by 1 00 mL of 
water. It was then dried over MgS04 and evaporated. The residue was recrystallized 
from hot ethanoI/THF. The soUds were washed with ethanol followed by heptane and 
then dried at 100 °C under vacuum yielding 295 mg of white solid. NMR (400 

20 MHz, DMSO-de) 5 12.06 (s, 1 H), 8.60 (d, /= 9.2 Hz, 1 1^, 8. 12 (d, J= 2.0 Hz, 1 
H), 8.10 (s, 1 H), 7.97 (d, J= 7.6 Hz, 1 H), 7.87 (dd, J= .9.2, 2.5 Hz, 1 H), 7.83 (d, J 
= 8.1 Hz, 1 H), 7.66 (t, J= 7.6 Hz, 1 H), 7.59-7.63 (m, 2 H), 7.45-7.48 (m, 3 H). 

Preparation of 3-(2-Phenylethji)benzoic adLd 



COOH 



25 
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A mixture of 3-(plienylethynyl)benzoic acid (41 8 mg, 1 .88 mmol) and palladium on 
carbon (315 mg, 10%, Aldrich) in 1:1 methanol/THF (20 mL) was stirred under 1 
ATM of hydrogen overoi^. The mixture was then filtered through a plug of celite 
and concentrated yielding 406 mg of white solid This miaterial was carried forward 



10 To 3-(2-phenylethyl)benzoic acid (292 mg, 1.29 mmol) in CHaCk (20 mL) was added 
DMF (20 ^iL) aad oxalyl chloride (225 |liL, 2.58 mmol). The mixture was stirred for 
2.5 hours, and the solvent and excess oxalyl cMoride were removed by rotaiy 
evaporation. The residue was dissolved in CH2CI2 (10 mL), and methyl 2-amino-5- 
hromobenzoate (248 mg, 1.08 mmol, Avocado) in pyridine (4 mL) was added. The , 

15 mixture was stirred overnight and then added to a separately funnel widi 100 mL of 
CH2CI2. This solution was washed with 2 X 100 mL of 1 M aqueous HCl and 100 mL 
of brine. The CH2CI2 was evaporated in the presence of silica gel, and the product was 
purified by cbroimatogr^hy usiag a Biotage Flash 40 M sifica cartridge with a gradient 
firom 50% - 100% CH2C12 in heptane as eluent. Yield was 361 mg of white solid as 

20 the methyl ester. To a mixture of the methyl ester (285 nag, 0.65 mmol) in dioxane (10 
mL) was added 1 M aqueous sodium hydroxide (1.0 mL). The mixture was stirred at 
room ten5)erature for 1 hour and then heated in a 50 °C oil bath for 1 5 minutes. The 
reaction naixture was added to a separatory funnel with 100 noL of 1 M aqueous HQ, 
and the product was extracted into 100 mL of CH2CI2. The CH2C12 was washed with 

25 an additional 100 mL of 1 M aqueous HCl followed by 100 mL of water. It was then 
dried over MgS04 and evaporated. The residue was recrystallized fi-om hot ethanoL 
Thesolids were washed with heptane and then dried at 100 X under vacuum yielding 



88 Dag of white soKd ^H NMR (400 MHz, DMSO-rftf) 5 12.10 (s, 1 H), 8.68 (d, •/= 
9.1 Hz, 1 H), 8.12 (d, J= 2.5 Hz, 1 H), 7.83-7.87 (m, 2 H), 7.75-7.78 (m, 1 H), 7.46- 
30 7.51 (m, 2 H), 7.16-7.31 (m, 5 H), 2.91-3.02 (m, 4 H). 



5 without further purification. For the purposes of charactOTzation, a small amount of 
the product was recrystalKzed firom toluene. 



5-Bromo-2-{[3-(2-phenLylethyI)beiizo3^aiiij]io}baizoic add 




O 
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Thioamide Jinkers. 



1. Lawson's Rgnt, tol (reflux) 




J 2.UOH,THF,H20 



OH 



nuinber for table 



o 



methyl ester 
PHA-662431 



PHA-662430 



2-[({3-[(5-ailoro-2^dihydro-lH-indol-l- 
yI)si]]fon^]pheiL3d^ca]i>onotMoyQa^^ add 



10 General procedure A: Methyl 2-[( {3-[(5-cliloro-2,3-dihydro-^lH-indoH - 

yl)siLlfonyl]phenyl}carbonyl) aimnoJ-S-cyanobenzoate (989 mg, 1.99 mmol) and 
Lawesson's reagent (4. 5 g, 1 1 . 1 mmol) were coinbined in a flask equq)ped with a 
refhjx condeosor. The flask was evacuated and purged with N2 several Tol (30 
mL) was added and the reaction was refluxed ovenught. The reaction was cooled to rt 

15 and filtepred to remove excess Lawesson's reagent. The filtrate was absorbed in SiOz 
and the product was purified by silica gel chromatography using Hept/EtOac (19: 1, 
9:1,3:17,4:1). The product was triturated with MeOH to afford 670 mg (66%) of an 
orange solid as the methyl ester. NMR pMSO-rfd) 5 12.40 (s, 1 H), 8.35 (d, •/= 2 
Hz, 1 H), 8.29 (s, 1 H), 8.19 (dd, J= 8, 2 Hz, 1 H), 8.14 (d, J= 8 Hz, 1 H), 8.06 (d, J 

20 = 8 Hz, 1 H), 7.98 (d, J= 8 Hz, 1 H), 7.73 (t, 7= 8 Hz, 1 H), 7.49 (d, 9 Hz, 1 H), 
7.30-7.25 (m, 2 H), 4.02 (t, J= 8 Hz, 2 H), 3.79 (s, 3 H), 2.97 (t, J= 8 Hz, 2 H). 



General procedure B: to a solution of the methyl ester (300 nog, 0.605 mmol) dissolved 
in THF (7 mL) and H2O (1.5 mL) was added LiOH-H20 (450 mg, 10.7 mmo^ and the 
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reaction was heated to 45°C for 6 hr. The sohition was dfluted with MTBE, washed 
with 2 N HCl and brine, dried (MgS04), concentrated, and triturated with MeOH to 
afford 252 mg (84%) of an orange soHd. NMR (DMSO-rftf) 5 8.62 (d, 7 = 8 Hz, 1 
H), 8.36 (dd, 12, 2 Hz, 1 H), 8.18 (d, /= 8 Hz, 1 H), 8.12 (dd, 7 = 8, 2 Hz, 1 H), 
5 7.95 (d, J= 8 Hz, 1 H), 7.71 (t, J= 8.Hz, 1 H), 7.48 (d, J= 9 Hz, 1 H), 7.27-7.25 (m, 
2 H), 4.02 (t, /= 8 Hz, 2 H), 2.96 (t, J= 8 Hz, 2 H). 

Mefhyl2-{[3-(c]iIorosii]fonyI)beiizo3^aiiiino}-5-cy^ 



10 To a suspension of 3-(chlorosulfonyl)benzoic add (10.8 g, 49.0 nnnol) in CH2CI2 (105 
mL) and three drops of DMF was added oxafyl chloride (12.5 mL) and the reaction 



CBzCk (1 00 mL), and the solution was divided into two reactions. A 50 inL (24.5 
ramol) aliquot of the acid chloride was added to a solution of PHA-522499 (4.49 g, 
15 25.5 mmol) dissolved in CH^Ck (50 mL) and pyridine (3.0 mL) and stirred at rt 
overnight. The solution was diluted with MTBE, washed with 2 N HQ and brine, 
concentrated, triturated with MTBE to afford 7.91 g (85%) of methyl 2-{[3- 
(chlorosulfonyl)beiizoyl]amino}-5-cyanobenzoate as a tan solid. *H NMR (400 MHz, 



DMSO-£/tf) 5 11.73 (s, 1 H), 8.67 (d, J= 9 Hz, 1 H), 8.37 (d, J= 2 Hz, 1 H), 8.25 (s, 1 
20 H), 8.12 (dd, J= 9, 2 Hz, 1 H), 7.92 (d, 7= 8 Hz, 1 H), 7.88 (d, J= 8 Hz, 1 H), 7.60 
(t,J=8Hz,lH),3.93(s,3H). 




was stirred at It ovemighL The solution was concentrated m vacuo, diluted with 



5-c3ra]io-2-{[3-(pyrro]idjn-l-y]su]fonyI)beiizo]i] amino}benzoic add 



25 
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General procedure C: To a solution of methyl 2-{[3-(cUorosulfonyl)brazoyl]anmio}- 
5-cyanobenzoate (1.863 g, 4.92 mmol) dissolved in CH2CI2 (40 mL) was added 
pyrrolidine (1.5 mL, 18.0 mmol) and stirred at rt for 3 hr. The reaction was diluted 

5 widi MTBB, washed with 2 N HCl and brine, concentrated, and triturated wiQi MeOH 
to afford 1.70 g (84%) of methyl 5-cyano-2-{[3-(pyrrolidin-l- 
ylsulfonyl)benzoyl]amino}benzoate as a tan solid. NMR (300 MHz, DMSO-c?^) 8 
11.75 (s, 1 H), 8.61 (d, J- 9 Hz, 1 H), 8.38 (d, J= 2 Hz, 1 H), 8.33 (s, 1 H), 8.25 (d, 
7= 8 Hz, 1 H), 8.14 (dd, 9, 2 His, 1 H), 8.10 (d, J= 8 Hz, 1 H), 7.90 (t,J= 8 Hz, 

10 1 H), 3.91 (s, 3 H), 3.24-3.19 (m, 4 H), 1.71-1.66 (m, 4 H).Methyl 2-{[3- 

(cUorosu]fonyl)benzoyl]aniino}-5-cyanobenzoate (378 mg, 1.0 mmol) was dissolved 
in 15 mL of CHCI3. Pyrrolidine (145 mg, 2.0 mmol) and EtsN (1 mL) were then added 
and the reaction stmred at room ten5)erature for 12 hr. The nrbcture was poured into 1 
M HQ (20 noL) aiid extracted with EtOAc (3 x20 mL). The combined organic 

15 solutions were dried over Na2S04 and concentrated in vacuo. The resulting residue 
was purified by silica gel chromatography, providing 297 mg (72%) of the desired 
methyl ester. The ester was treatedwithLiOH in 1:1:1 THF/MeOH/H20 for 12 hrs 
followed by acidification and extraction with EtOAc. The organic solution was dried 
over Na2S04 and then concentrated in vacuo. The title con:90und (249 nog, 87%) was 

20 obtained as a white soHd after reoystalization from MeO 

DMSO) 1.67 (m, 4H), 3.20 (m, 4H), 7.88 (t, IH), 8.09-8.14 (m, 2H), 8.26 (d, IH), 
8.33 (s, IH), 8.42 (d, IH), 8.83 (d, IH), 12.56 (s, IH) 

5-Cyano-2-({[3-(pyrroMd]n-l-y]siiIfonyl)phenyl]c^ 
25 add 
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10 



25 



OH 
NH 




Prepared according to general procedure A: Metfayl 5--(7ano-2-{[3-(pyitoIidin-I- 
ylsiilfonyl)benzoyl]ainmo}benzoate (1.12 g, 2.70 rmnol) and Lawesson's reagent (5.5 
g, 13.6 nmool) afforded 450 mg of a mixture of the methyl ester and Lawesson's 
reagent after piud^mg 1^ siHca gel chromatogrqihy twice. The crude material was 
hydro^ed according to general method B to aff<^d 253 mg (29%) over two steps of 
an orange soEd. NMR (300 MHz, DMSO-de) 8 9.80 (d, J= 9 Hz, 1 H), 8.42 (d, J 
= 2 Hz, 1 H), 8.33 (s, 1 H), 8.23 (d, J= 8 Hz, 1 H), 7.97-7.91 (m, 2 H), 7.75 (t, 7 = 7 
Hz, 1 H), 3.23-3.19 (m, 4 H), 1.71-1.65 (m, 4 H). 

5-cymo-2-{i3-(morphoM-4-ylsiilfonyQ^ add 



OH 

r 



Methyl 2-{[3-(cMorosiilfonyl)benzoyl]amino}-5-cyanobe^ (378 mg, 1.0 mmol) 
was dissolved in 15 inL of CHOb. Moipholine (156 inga 2.0 mmol) and EtaN (1 mL) 

15 were then added and the reaction stirred at room t^trperature for 12 hr. The mixture 
was poured into 1 M HQ (20 mL) and extracted with BtOAc (3x20 mL). The 
combined organic solutions were dried over Na2S04 and concentrated in vacuo. The 
resulting residue was purified by silica gel chromatography, providing 373 mg (87%) 
of the desired methyl ester. The ester was treated with LiOH in 1 : 1 : 1 THF/MeOH/H20 

20 for 12 hrs followed by acidification and extraction widiEtOAc. The organic solution 
was dried over Na2S04 and then concentrated in vacuo. The title conpound (298 mg, 
82%) was obtained as a white soKd after recrystalization from MeOH. H NMR (400 
MBJz, DMSO) 2.94 (m, 4H), 3.65 (m, 4H), 7.96 (t, IH), 8.03 (d, IH), 8.13 (dd, IH), 
8.27-8.31 (m, 2H), 8.42 (d, IH), 8.82 (d, IH), 12.55 (s, IH) 
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5-Cyano-2-({[3-(moipholm-4-3isnlfon3i)phen3i]carbonot^^ 



add 




10 



Prepared according to general metihod A and B: Metbjd 5-cyano-2-{[3-(moipholm-4- 
ylsiilfoiqr:0l>enzo3flammo}benzoate (1.02 g, 2.38 nmoo^ andLawesson's reagent (4.78 
g, 1 1.8 mmDl) afforded 532 g (50%) of the ester, 35527-bdw-118 as an orange solid 
The ester (495 mg, 1 .09 nmol) was hydrolyzed by general procedure B to afford 87 
mg (20%) of an orange soKd NMR (300 MHz, DMSO-de) S 9.72 (d, J = 8 Hz, 1 
H), 8.41 (d, 7= 2 Hz, 1 H), 8.27-8.25 (m, 2 H), 7.95 (dd, 7= 9, 6 Hz, 1 H), 7.90 (d, J 
= 9 Hz, 1 H), 7.79 (t, J= 6 Hz, 1 H). 



Example?: X-Y Derivatives 

Scheme 7.1 




DPddbaCHzNz 

95 % converabn of trans only 



2)03 
3)NaOH 
6% 




PHA-687511 
8. aureus 4 |ig^mL 



15 



Schoae 7.2 
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Scheme 7.4 




L-ray 



O2 



Methyl 2-(bromometiiyI)-5-cyanLobenzoate 

CSN 



10 
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Methyl 5-cyanobenzoate (4.50 g, 25.6 mmol), MBS (5.03 g, 28.25 mmol) and AIBN 
(150 mg) were dissolvedmdi(Moroethaae (160 mL). The mixture was inratiated wititi 
aphotolanapfor2L Thenmdmewas rooledtoit andcom^got^^ The 
residue was puxified by silica gel chromatogrqdiy (DCM/heptane 1/9, V4, 1/1, 1/0) to 
5 afford 4.79 g (73%) of inethyl2-(hroinDinethyl)-5-cyanDbei^ ^HNMR(300 
MHz, CDOs) 5 8.29 (d, J= 1.7 Hz, 1 H), 7.79 (dd,/= 8.0, 1.7 Hz, 1 H), 7.63 (d, J= 
8.0 Hz, 1 H), 4.97 (s, 2 H), 4.00 (s, 3 H). 

Methyl 2-{[bx«mo(tid^lien:^hoqihoran3^methyl}-5- 

CSN 



20 




10 

Methyl 2-(hroiiioinethyI)-5-cyanobenzoate (2.80 g, 10.9 mol) was added to a sohition 
of tripheay^hosphine (2.87 g, 10.9 mmol) in tohiene (50 mL). The resulting mixture 
was heated at reflux for 3h, cooled to rt, the precipiate was isolated by filtration, 
washed with pentane to afford 4.64 g (82%) of melhyl 2-{[bromo(trq)heayl) 
15 phosphoraityl]inethyi}-5-<g^aiiobenzoate as a white solid. ^HNMR(300 MHz, 

DMSO-de) 5 8.22 (s, 1 H), 8.08 (d, J= 7.9 Hz, 1 H), 8.79-7.51 (no, 16 H), 5.63 (d, J= 
16.2 Hz, 2 H), 3.48 (s, 3 H). 

Methyl 2-methyt5-iiitrobenzoate 




d 

2-Methyl-5-nitrobenzoate (5.0 g, 27.6 mmol) was dissolved in. MeOH (0.4 L) followed 
by tiie addition of H2SO4 (7 mL). The mixture was heated at reflux for 36 h, then 
cooled tort and concentratedtoca 100 mL. The solution was dSuted with MTBE 
neolialized with 6N NaOH, washed with IN NaOH, brine, dried (MgS04), filtered and 
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concentrated in vacuo to aflford 4.72 g (87%) of methyl 2-methyl-5-nitrobenzoate as a 
white solid 

Mefh^ S-andno-l-mefhylbeiizoate 



10 



20 




.0 

Methyl 2-inethyl-5-mtroben25oate (5.0 g, 25.6 mmol) was dissolved inEtOH with 
Raney nickel under a 35 psi atmosphere of H2. The reaction was stirred for 20 h, then 
filtered througji Celite washed with MeOH and concentrated in vacuo to afford 4.2 g 
(100%) of metltyl 5-amino-2-naiethyIbmzoate. 

Methyl 2-(bromomethyl)-5-nitrobenzoate 

NO2 




Br 

Methyl 2-niethyl-5-mtrobeiizoate (2.0 g, 10.2 nmol) NBS (2.73 g, 15.3 ramol) and 
AIBN (50 nog) were dissolved in dichloroethane (100 mL). ITie nmcture was irratiated 
15 with a photolamp for 3h. The mixture was cooled to rt and concentrated in vacuo,^ 
The residue was purified by silica gel chromatography (heptane/EtOAc 1/0, 19/1, 9/1) 
to aiOford 2.40 g (85%) of noyethyl 2-(hromoinethyl)-5-nitrobenzoate. 

Methyl 2-{[bromo(triphenyI)pho5phorany])meth}^-5-idtr^^ 

NO2 




Methyl 2-(hromoinethyl)-5-nitrobenzoate (666 mg, 2.43 mmol) was added to a 
solution of tr5)henylphosphine (640 mg, 2.4 mmol) in toluene (20 mL). The resulting 
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mixture was heated at reflux for 31i, cooled to rt, the precipitate was isolated by 
fihradon, washed with pentane to afford 1.2 g (92%) of methyl 2- 
{[bromo(tr^)heDyQphosphoraiiyl]metlQd}-S-i^ as a white soEd 



5 M efh^ 5-cyano^2-meihy]beiizoate 



20 




.0. 

O 

Methyl 5-aiinno-2-methyIbenzoate (4.2 g, 25.4 mmol) was dissolved in MeOH/H20 
. (20 mL/46 mL) was cooled with icebath followed by the addition of HQ (54 mL), 
NaN02 (2.63 g, 38.1 mmol, in HfeO 60 mL). The mixture was stirred for Vz h, then 

10 neutralized with soKd NaHCOs, extensive gasevohition. Then a cold mfacture of KCN 
(2.48 g, 38 mmol) and CuCN (2.9 g, 33 mmol)in a H2O (40 ml)/ EtOAc (80 mL) was 
added The reaction was stirred for M h, then filtered through Celite, extracted with 
EtOAc then washed with H2O, brine, dried (MgS04), filtered anc concentrated in 
vacuo. The residue was purified by silica gel chromatography (heptane/DCM..19/l, 

15 9/1, 1/1, 1/0) to afford 1.89 g (42%) of a white soKd NMR (300 MHz, CDCh) 5 
8.23 (d, J= 1.7 Hz, 1 H), 7.68 (dd, J= 1.8, 7.9 Hz, 1 H), 7.38 (d, J= 7.9 Hz, 1 H), 
3.94 (s, 3 H). 

Methyl 5-diloro-2<-methyIbeiizoate 

a 




o 



Methyl 5-chloro-2-'methyIbenzoate (25 g, 147 mmol) was dissolved in MeOH (0.6 L) 
followed by the addition of H2SO4 (50 mL). The mixture was heated at reflux for 12 
h, then cooled to rt and concentrated to ca 200 mL. The solution was diluted with 
MTBB, washed with H20, IN NaOH, brine, dried (MgS04), filtered and concentrated 
25 in vacuo to afford 24.9 g (92%) of methyl 5-chloro-2-mjBtIiyl-benzoate as a white 
solid 'HNMR(300MHz,CDC]3)5 7.91(d,/=2.3Hz,lH),7.38(dd,J^ 
Hz, 1 H), 7.19 (d, •/= 8.2 Hz, 1 H), 3.91 (s, 3 H). 
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Meili^ 2-(bromo]nethy^5-di]0robeiUEoate 

CI 




Br 

Methyl 5-chloro-2-inefh3i benzoate (10.0 g, 54 mmol) NBS (10.6 g, 59.5 mrnoJ) and 
5 AIBN (200 mg) were dissolved in dicUoroethane (300 mL). The mixture was 

irradatedwithaphotolan5)fijr2h. Themiicture was cooled tort and concentrated in 
vacuo. The residue was pTiriBed by silica gd chromatognqphy (hqrtane/DCM 9/1, 4/1, 
1/1) to afford 11.8 g (83%) of inBtb3d2-(b:omoniefhyl)-5-^Moro ^HNMR 
(300 MHz, CDCI3) 6 7.98 (d, J= 2.1 Hz, 1 H), 7.49 (dd, J= 2.2, 8.2 Hz, 1 H), 7.43 
10 (d,/=8.2Hz,lH),4.93(s,2H),3.97(s,3H). 

Meth;^ 2-{[bix>mo(trigphen;^phoq»horanyl]medi^-5HdiIorobenzoate 

a 




Methyl 2-(broniDniethyO-5-chlorobenzoate (1 1 . 8 g, 44.6 mmol) was added to a 
15 solution of tripheny^hosphine (1 1 .6 g, 44.6 mmol) in tohiene (400 mL). The resulting 
mixture was heated at reflux for 3h, cooled to rt, the prec^itate was isolated by 
filtration, washed with pentane to afford 18.7 g (80%) of methyl 2-{[hromD(triphenyl) 
phosphoranyl] methyl} -5-clorobeazoate as a white solid ^H NMR (300 MHz, CDCI3) 
5 7.85-7.68 (m, 5 H), 7.63-7.57 (m, 12 H), 7.38-7.28 (m, 1 H), 5.88 (d, J= 15.0 Hz, 2 
20 BO, 3.43 (s, 3 H). 

2-((Z)-2-{3-I(5-CWowH2^-dmydro-lH-indol-l-yI)snlfonyIlphenyI}ethen^[)-^ 
nitrobenzoic add 
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Methyl 2-{[bromo(triplienyl)phosphoranyl]niBthyl^ (1.20 g, 2.24 

mmol) was added to DMSO (30 mL) followed by NaH (100 mg, 2.4 mtnol), gas 
evohitkm was observed, and fheresuiti^ ThenS- 
5 [(5-diktro-2,3-dihydro-lH-mdol-l-yQsi]^^ (800 mg, 2.5 maol) in 

toluene (50 mL) was added thye reaction was stired at rt for 21i, then at 60 for 2h. 
The mixture was diluted with MTBE, washed with H2O, brine, dried (MgS04), filtered 
and concentrated in vacuo. The residue was purified by siHca gel chromatography 
(DCM/MeOH 1/0, 19/1) to afford 760 mg (68%) of a Z/E mixture (4/1). The solid 

10 was dissolved in THF/MeOH (2/1, 60 mL) and 6N NaOH (6 mL) was added The 
nmxtore was stirred at rt for 1 h, then dihited with MTBE, wadbied with IN HCl, H2O, 
brine, dried (MgS04), filtCTed and concentrated in vacuo. The residue was purified by 
silica gel chromatogr^hy (DCM/MeOH 1/0, 19/1) to afford 574 mg (77%). This was 
recrystallized fi'om MeOH. The mother U^uid was recrystaHized several time to afford 

15 182 mg. ^HNMR (400 MHz, DMSO-Jtf) 8 8.66 (d,/= 2.4 Hz, IH), 8.14-8.12 (m,.l 
H), 7.63-7.57 (m, 1 H)^ 7.49-7. 18 (m, 8 H), 6.84 (d, J= 12.3 Hz, 1 H), 3.65 (t,J= 8.4 
Hz, 2 H), 2.86 (t, J= 8.4 Hz, 2 H). 

2-((E)-2-{3-I(5-CUoro-2,3-djhydro-lH-indol-l-yI)sa]fon^ 
20 nitroboizoic add, 

CI 
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^HNMR (400 MHz, DMSO-rf^) 5 8.56 (d, J= 2.4 Hz, 1 H), 8.33-8.31 (m, 1 H), 8.18 
(d, J= 16.5 Hz, 1 H), 8.08-8.03 (m, 2 H), 7.92 (d, J= 7.8 Hz, 1 H), 7,75-7.73 (m, 1 
H), 7.62 (t, y = 7.8 Hz, 1 H), 7.51-7.47 (m, 2 H), 7.27-7,23 (m, 2 H), 3.98 (t, 7= 8.4 
Hz, 2 H), 2.94 (t, J= 8.4 Hz, 2 H). 

5 

5-CUoro-2-((X)-2-{3-[(5-dibro-2^-dmydro-lH-M^ 
y])siilfonyl]phenyl}ethenyI)be]izoic add 



CI 




Methyl 2-{[lromo(tripheQyl)phosphoraayl]m^ ( 392 mg, 0.74 

10 nimoI)wasaddedtoTHF(10mL)micebat^ 

and n-BuLi (300 0,74 mmol). The reaction was stirred at rt for 10 mm, then 3- 
[(5-cUoro-2,3-dihydrorlH-indol-l-yl)sulfonyl]benz^ (200 rog, 0.6 mmol) was 
added and the reaction was stin-ed at rt for 2h. The mixtiure was dil^ 
washed with H2O, brine, dried (MgS04)9 filtered and concentrated ia vacuo. The 

15 residue was purified by silica gel plug (DCM) to afford 271 mg of a Z/E mixture. The 
solid was dissolved in toluene (1 0 mL) followed the addition of thiophenol (32 pL, 
0.28 mmol) and AIBN (14 mg, 0.08 mmol). The reaction was heated at reflux for 12 
h, then concentrated in vacuo. The residue was dissolved in THF (60 mL) and 6N 
NaOH (5 mL) was added. The mixture was stirred at 100 for 4 h, then diluted with 

20 MTBE, washed with IN HCl, H2O, brine, dried (MgS04), filtered and concentrated in 
vacuo. The residue was recrystallized from MeOH to afford 123 mg. ^HNMR(300 
MHz, DMSO-(ftf) 6 7.97-7.85 (m, 5 H), 7.70-7.60 (m, 3 H), 7.48 (d, J= 8.2 Hz, 1 H), 
7.33-7.24 (m, 3 H), 3.97 (t, J- 8.4 Hz, 2 H), 2.93 (t, J= 8.4 Hz, 2 H). 

25 5-Cyano-2-(0B)-2-{3-[(5-c]aoro-2^Hlihyd]:^m-^^ 
pheny]}ethen^beiizoic add 
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SO2 




OH 



Methyl 2-{I>:omo(tripheayl)phosphoraiiyl]iiietliyl}-5-q^^ (1.36 g, 2.6 

nmaol) was added to DMSO (20 mL) followed tyNaH (105 mg, 2.6 mmol), gas 



tohieae (50 mL) was added the reaction was stirred at rt for Ih, then at 60 **€ for Ik 
The mixture was diluted with MTBE, washed with H2O, brine, dried (MgS04), filtered 
and concentrated in vacuo. The residue was purified by silica gel chromatogrjtphy 
pCM(heptane 1/1, 1/0) to afford 616 mg (73%) of a Z/E mixture. The solid was 

10 dissolved in THF (60 mL) and IN NaOH (10 mL) was added. The mbd:ure was stirred 
atrtfor 121i,tfaendi]]JtedwithMTBE, washed with IN HO, HsO, brine, dried 
(MgS04), filtered and concaitrated in vacuo to afford 567 mg (95%). This was 
purified by preparative reverse phase HPLC to afford 144 mg of pure (B) and 99 mg of 
(Z). ^HNMR(300 MHz, DMSO-^itf) 5 8.24 (s, 1 H), 8.05-7.89 (m, 5 H), 7.76-7.73 

15 (m, IH), 7.63 (t,/= 7.7 Hz, 1 H), 7.49-7.44 (m, 2 H), 7.27-7.24 (m, 2 H), 3.98 (t, J 
= 8.5 Hz, 2 H), 2.93 (t, J= 8.5 Hz, 2 H). 

5-Cyano-2-((Z)-2-{3-I(5-chloro-2,3-dihydro-lH-indoH-y]^snlfonyl] 
phenyl}etheayI)benzoic add 



^H NMR (300 MHz, DMSCW^) 5 8.33 (d, J= 1.7 Hz, 1 H), 7.84-7.81 (m, 1 H), 7.59- 
7.57 (m, 1 H), 7.47-7.12 (m, 8 H), 6.82 (d,V= 12.2 Hz, 1 H), 3.66 (t, J= 8.5 Hz, 2 
H), 2.88(t,y=8.3Hz,2H). 



evolution was observed, and the resulting mixture was heated at 60 "C for 2L Then 3- 
5 i(5-cMoro-2,3-dihydro-lH-indol-l-yOsuffon3d]ben2sdddhyde (564 mg, 1 .7 mmol) in 



20 
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2-(2-{3-[(5-adon>-2^-dihydro-lH-indoM-:^siilfonyl]phen^ 
qp^obenzoic acid 



5 Diazomefhane solution (400 ml, from 36 g Dizald, for procedure see Denmark, S. E.; 
Stavenger, R. A.; Faucher, A-M; Edwards, J. P. J. Org. Chem. 1997. 62, 3375) was 
added to a solution of mediyl 5-cyano-2-(2-{3-[(5-dhloro-2,3-dihydro-lH-indol-l- 
yQsulfonyl] pheayl}etheayI)beDzoate (850 mg, 1.7 mmoQ and Pdba (100 mg) in DCM 
(1 50 mL). Extensive gas evolution was observed, the resuttiDg mixture was stirred for 

10 12 h, then HOAc (5 mL) was added, filtered througiii Celite, washed with In NaOH, 
brine, dried (MgS04), filtered and concentrated in vacuo to afford 982 mg of a soHd. 
The residue in DCM (100 mL) was cooled with icebath and 03 was bubbled through 
for 30 mm Then NaBH4 (500 mg) was added and the mixture was stirred for 30 min 
. at rt. The nuxture was passed through a siHca plug and canceotrated in vacuo. The 

IS residue was purified by sihca gd chromatography (heptane/DCM 9/1 ,4/1,1/1, 0/1) to 
afford 124 mg of the desired cyclopropane. The soKd was dissolved in THF (25 mL) 
and 6N NaOH (5 mL) was added, the resulting mixture was stirred for 16h at rt, then 
dihited with MTBE, washed with IN HCl, H2O, brine, dried (MgS04) filtered and 
concentrated in vacuo. The residue was purifed by sihca gel difomatogr^hy 

20 (DCM/MeOH 1/0, 19/1, 9/1, 4/1) to afford 51 mg (6%). ^H NMR (300 MHz, CDCI3) 
6 8.27 (d, J= 1.6 Hz, 1 H), 7.79 (d, J= 8.1 Hz, 1 H), 7.60-7.57 (m, 3 H), 7.40 (d, /= 
5.3 Hz, 2 H), 7.25 (d, J= 8.1 Hz, 1 7.18-7.16 (m, 1 H), 7.04 (s, 1 H), 3.95 (t, /= 
8.3 Hz, 2 H), 3.18-3.13 (m, 1 H), 2.87 (t, 7 = 8.3 Hz, 2 H), 2.24-2.19 (m, 1 H), 1.65- 
1 .60 (m, 1 H), 1 .54-1 .49 (m, 1 H). 




o=s=o 




N. 



CI 



25 



-116- 



wo 2004/018414 

Examples: 



PCT/US2003/024797 



10 



In other embodimeDts, the mvention includes beozoxazine derivatives of the formula 

R2 




5 whereiii 

R2 is andectron wiiibdrawiiig group; and 

R4 is an opti(XDaI]y substituted ar^ provided that the aryl is not sii^^ 
substituted wifli a sulfonamide and a urea or thiourea, and farther provided that the 
aryl is not solely substituted at the ortho-position relative to Y. 



2-l3-ff5-CM""»-'>i^-HihyditHlH-indoM-vftsiilfoa vlliihenvB-^^ 

hi»nynTMThiis4»-<airboilitrile 




2-({3-[(5-CUoro-2,3-dihydro-lH-indol-l-yI)sulfoityl]benzoyl}aimno)-5<yanob^^ 
15 acid (PHA-524523, 884 m, 1.84 mmol) was dissolved in anhydrous THF (30 mL) and 
EtsN (0.563 mL, 4.04 mmol) under N2. Addition of ethyl chloroformate (0.193 mL, 
2.02 mmol, Aldrich) to the yellow solution produced a white predpitate, which was 
stirred ovemight at RT. The solvent was evE^jorated and the resultant residue 
suspended in CHiCfc (100 mL). The organic 1^ was washed 2x with l.OM HCl, Ix 
20 withwatCT and Ixwithbrine (100 mL each). The crade product was purified ran a 
Biotage Flash.40M (90 g) silica cartridge using a step gradient of 0-1% CH3OR in 
CHiCk. Afl«evjqporatiaotheresultantsolidwas driedundervacumnat lOOXto 

afford 280 mg (33%) of ndiite soKd. *H NMR (400 MHz, DMSO-d;;) 5 8.65 (d, ^= 
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1,9 Hz, 1 H), 8.52 (s, 1 H), 8.47 (d, J= 8.0 Hz, 1 H), 836 (dd, /= 8.4, 1.9 Hz, 1 H), 
8.11 (d, J= 8.4 Hz, 1 H), 7.92 (d, J= 8.4 Hz, 1 H), 7.85 (t, 7= 7.9 Hz, 1 H), 7.53 (d, 

8.6 Hz, 1 H), 7.30 (d, J= 8.6 Hz, 1 H), 7.26 (s, 1 H), 3.99 (t, J= 8.4 Hz, 2 H), 
2.94 (t, J- 8.4 Hz, 2 H). 

5 

Example 9: libraiy Synthesis 
General Experimental 



^H NMR spectra were measured using a BrukCT AVANCE 300 spectrometer at rt in 
10 DMSO-Je at an operating frequency of 300. 13 MHz and are referenced to residual 
DMSO-de (2.54 ppm) unless otihierwise noted. All coupling constants are reported in 
Hz. All non-conobinatorial reactions were performed under a nitrogen atmosphere. 

Synthetic Procednm Using Wang Resins 

15 

Scheme 9.1 



O 




DMAP 

DMF,60«C, 12 h 
(conplingperfiuxned twice) 



To a dry, 2-L potypropyteiie bottle equqjped witli a oitrogea Met and an overhead 
20 stirrer was added Wang resin (21, 38.6 g, 49.7 mmol, 1 .3 mmol/g, Novabiocheiii), 

DMP (600 mL), S-faromoisatoic anbydiide (22, 60.0 g, 248 mmol, dissolved in 100 mL 
of DMF), and DMAP (30.3 g, 248 mmol, dissolved in 100 mL of DMF). The reaction 
was heated undear nitrogen to 65 "C and stirred for 12 h. The reaction was then filtered 
and washed as folbws: DMF, CH3CN, DMF, CH3CK, DMF, CH3CN, CH3CN, 
25 (:H2C1z,CH3CN, C3^a2, CH3CN,andCH2C]2. Hie washed resin was transferred 
back to tlie 2-L reaction flask and treated a second time with DMF (600 mL), S- 
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hramoisatoic anhydride (60.0 g, 248 mmol, dissolved in 100 mL of DMF), aad. DMAP 
(30.3 g, 248 mmol, dissolved in 1 00 mL of DMF). The reaction was stirred at 65 "C 
for 4 h and then filtered and -washed whb. DMF, CH3CN, DMF, CHaCaSf, DMF, 
CEfeCN, CH3CN, CHaai, CH3CN, CH^Ck, CH3CN, and CHaOa) to afford (48.57 g) 
of 23 as an off-white resin. CNH anafysis: Calcd (1.3 mmol): N, 1.82, Foiia± N, 
1 .67% (loading = 1 .2 mmol/g). 



Scheme 9.2 



COOH 




(coa)2 



SOzQ 



23 



COCl 

pyridinB 



24 





10 



To a suspension of a S-chlorosulfonylbenzoic deiivalive (24, 31.6 nxmol) in CH2CI2 
(1 00 mL) was added DMF (two drops), foflowed by oxatyl chloride (3 1 .6 mL of a 2 M 
solution in CH2CI2, 63.2 mmol) under a nitrogen atmosphere. Gas evolution and 
dis^3pearance of the suspension was noteid during the course of the reaction. After the 

15 reaction was stirred for 1 8 h, the acid chloride was concentrated to dryness, 
azeotroped with toluene (2 x 25 mL), and then placed on a high vacuum. 
Diy anthraoilic add-derivatized Wang resin (7.0 g, 8.4 nmol) was added to an 8-oz 
wide-mouth bottle, followed by CH2CI2 (35 mL) and pyridine (35 mL). The add 
cMoride was dissolved in (20 xiiL) and added to resin, effecting HCl (g) 

20 "evolution. The reactionjar was fhished with nitrogen, c^ed and shaken for 4 h The 
resin was then filtered and washed (CH2a2, MeCN, CH2CI2, MeCN, CH2CI2, MeCN, 
CH2CI2, CHCI3, CH2a2, THF, MeCN, THF, CH2CI2; 50 mL each wash) to afford 25 
asatanresin. 



25 
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Sulfonyl chloride resin (25, 50 mg, 60 |jmol) was added down the colimms of a 96- 
well Diicrotiter fiOiter plate using a CH.2Ck isopycnic slurry. After draining tiie wells, 

5 the plate was inserted into a solid phase reaction £^aratus. Amines (300 |jL of a 0.75 
M solution, 225 ixmol) were then added across the rows, foflowed by triethylamine 
(250 fiL of a 1.8 M solution) and CH2C12 (250 |jL). The plate was capped and spun 
on an overhead rotisserie for 1 6 h. After removal of the plate jfrom the solid phase 
reaction ^aratus, the wells drained and each well was washed (DMF, CH3CN, DMF, 

10 CH3CN, DMF, CH3CN, CH3CN, CH2CI2, CH3CN, CH2CI2, CH3CN, and CHiQi). 

The plate was again inserted into the solid phase reaction apparatus and a 15% 
solution of TFA in CH2CI2 (625 |liL) was added. The plate was spun on an ovCThead 
rotisserie for 3 h and the cmde sulfonamides were then drained into a 1-mL 96-well 
15 plate. The ream was washed wiliiCH2C^(l .5 mL) and the wa^^ 

additional l-mL plates. LC/MS sanples were prepared by transferring 40 fjL of 
solution to a separate 96-well plate, concentrating the sair5>les and then dissolving in 
" DMSO (125 and diluting with acetonitrile (750 
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Scheme 




DMF,60'C, 12 h 
(coupling peifoimed twice) 



DMAP 




H2N 



12 



To a dry, 2-L polypropylene bottle equqjped with a nitrogen Met and an overhead 
5 stirrer was added Wang resin (11, 15.1 g, 21.1 mmol, 1.4 mmol/g, NovabiodLem), 
DMF (500 mL), 5-(7aDoisatoic anhydride (10, 20.0 g, 106 mmol, dissolved in 100 mL 
DMF), and DMA? (13.0 g, 106 mmol, dissolved in 100 nL DMF). The mixture was 
heated under nitrogen to 53 and stirred for 1 6 h The reaction was then filtered and 
vrashed with 500 nL of the foUovrng sohents: DMF, CHaCaSf, DMF, CH3CN, DMF, 
10 CH3CN, DMF, DMF, 01202,03202, 0^202, CHzOt, DMF, DM^^ The 
resin was transferred back to the 2-L reaction flask and treated a second time with 
DMF (500 inL), 5-cyanoisatoic anhydride (10, 20.0 g, 106 mmol, dissolved in 100 mL 
DMF), and DMAP (13.0 g, 106 mmol, dissolved in 100 mL DMF). The reaction was 
stirred at 60 for 22 h and then filtered and washed with 500 pL of OlsO^, DMF, 
15 CHaQJ, DMF, CHsO^, DMF, OIsOST, CHzCk, OfcOJ, Oi202. OlaOST, CH202.to 
afford 15.3 g of 12 as a pale yeBow resin. Elemental analysis: N, 3.20 % (loading = 
1.14 mmol/g).' 

Sdieme9.5 




pyddiae, CE^CJ^ 




4 




5 
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Dry 5-cyano anfhranilic acid-derivatized Wang resin (5, 5.0 g, 1 .0 nmol/g loading, 5.0 
mmol) was added to an 8-oz wide mouth bottle, followed by CHaCfc (30 mL) and 
pyridine (30 mL). The add chloride (4) was dissolved in dfeOi (30 mL) and added 
to the resin, effecting HQ (gas) evohition. The jar was flu^ied with nitrogen, cz^ped, 
5 andsjiakenfi)r64h. The r^ was then fDtered and washed (DMF, CIfeCN,DMF, 
CH3CN, DMF, CH3CN, DMF, THF, THF, THF, CH3CN, CHjCla, CH3CN, CH2CI2, 
CH3CN, CEiO^ 400 mL each wash) to afford 6. 



Scheme 9.6 




10 < 7 

Sulfonyl chloride resin (6, 50 mg, 50 pmol) was added to the wells of a 96-well filter 
plate using a CH2Ck isopycnic slurry. After draining the wells, the plate was inserted 
into a solid phase reaction £qpparatus. Amines (250 pL of a 2 M solution, 500 ixmol) 

15 were then added, followed by triethylamine (250 (jL of.a 2 M solution) and CH2CI2 
(250 pL). The plate was thea capped and spun on an overliead rotisserie for 20 h. 
After removal of the plate from the solid phase reaction block, the weBs wctc drained 
and washed (DMF, CH3CN, DMF, CH3CN, DMF, CH3CN, B2O, THF, H2O, THF, 
H2O, THF, CHsCaST, CH2Ca2, CH3CN, CH2a2, CH3CN, CH2Cb; 375 pL each wash). 

20 ..... 

The plate was again inserted into the solid phase reaction ^jparatus and a 50% 
solution of TFA in CH2CI2 (500 loL) was added. The plate was spun on an overhead 
rotisserie for 3 h and tibie crude sulfonamides (7) were then drained into a standard 96- 
well plate. The resin was washed with 250 fiL of additional 50% TFA sohition. 

25 Products were concratrated under nitrogen and then analyzed by LC/MS (see general 
LC/MS procedure). 
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The OTidesaii5)les were dissolved in THF, an^ . 
LC/MS showed a reduced amount of inpmty in all of the saniples. The san5)les that 
were less than 70% pure were then eluted through a phig of silica gel using THF as the 
mobile phase and the san^les were analyzed by LC/MS. 

5 

Scheme 9.7 



To a standard 96-well filter plate was added 50 mg (60 pnol) of S-faomoanthanilic 
add derivatized Wang resin as an isopycnic solution in CH2Q2 (3). After the wells 
10 were drained, the plate was inserted into a plate clamp assembly. The acid chloride 
diversity set (2) was dissolved in CH2Q2 (300 pL) and added to the plate, followed by 



and spun on an overhead rotisserie for 1 6 h. After removal of the plate from the plate 
clanop assembly, tibie weBs were drained and the resin washed with 500 ijL of the 

15 foflowing solvents: CH2CI2, MeCN, CH2a2, MeCN, CHzCfc, MeCN, CH2CI2, CHCI3, 
CH2CI2, THF, MeCN, THF, CH2Cb. The plate was reinserted into the plate clamp 
assembly and the washed resin was treated wifli 750 |liL of 25% TFA/CH2CI2 solution 
for 3 h. The solution was then filtered from the Wang resin and collected in a separate 
plate to afford the cmde amides (4). The plates were concentrated and analyzed by 

20 LC/MS (see general LC/MS procedure). 

Scheme 9.8 




3 



4 



TEA (250 mL, 1 M CH2CI2, 250 lamol) and CH2a2 (300 |jL). The plate was capped 




6 



R 



5 



2 
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After concentration of the acid chloride solutions (2), methyl-2-amiao-5- 
hromobenzoate (5, 125 ^iL, 1 M THF, 125 |miol/well) was added to the plate followed 
by potassium carbonate (1 mL, 0.38 M THF, 380 pmol/well). The reactions were 
capped, heated to 50 °C and shaken for 12 h. Triethylenetetrannne resin (160 mg, 464 
5 iLtrnol) was added to the wells to scavenge the excess add chloride and the plate spun 
for 2.5 h. The crude methyl esters were purified (if necessary) using a column 
consisting of basic ahmuna (ca 200 mg), SAX (ca 200 mg), and SCX (ca 400 mg, 
activatedwilihl%HOAc/MeOH) in descending order. The products were eluted with 
THF and the fractions anai^^d by IXVMS^ 

10 

LiOH [375 pL, 1 M H2O/THF (50:50), 3 equiv)] was added to the esters and the plate 
was c^ped and spun for 1 h. The THF was then removed in vacuo. The aiide solids 
were suspended in methyl ethyl ketone (MlBK, 500 \xL) and ejctracted with 2 N HQ 
(250 |llL). The MEK layer was removed and the aqueous layer extracted again with 
15 MEK (500 jiiL). The coiiibined organic layers were washed with 50% brine solution, 
passed through a plug of sodium sulfate, collected in a 1-mL plate, and dried und^ 
nitrogen to afford the amide products (^. The soUds were then analyzed using LC/MS 
(see general LC/MS procedure). 



20 Scheme 9.9 



1. 




2.25%TFA 




To each vial of an array of l-mL vials arranged in a 96-well format was added 44 mg 
(50 pmol) of 5-cyanoaiithraniUc add-derivatized.Waiig resin (5) as an isopycnic 
25 solution in CHaCU. Theadddjlaridedivarsilyset?(8, 500 jmio^ was dissolved ia 
CRzCk (300 \]L) and added to the vials, follovsred by TEA (250 ^L, 2 M 01202, 500 
Hmol), and dH202 (300 pL). The vials were capped, heated to 60 °C, and shaken for 
21 h. After ccm^letion of the reaction, the resin was transferred to a 96-well filter 
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plate and washed with of the fonowing solvents: DMF, CH3CN, DMF, CH3CN, DMF, 
CH3CN, E2O, THF, H2O, THF, H2O, THF, CH3CN, CH2CI2. CH3CN, CHzO. 
CH3CN, CHaCla, CH3CN, CifcCli (500 nL/wash). Hie plate was placed into a clamp 
assembly and eack well was treated with 500 pJL of 50% TFA/CEzCk sohition for 2 
S The resultant solution was then fOtered from the Wang resin, collected in a 
separate plate, and dried under nitrogen to afford the oude amides (9). 



10 



Scheme 9.10 




jy-acetoxybenzoyl chbride 
pyridine, CH2CI2 



21 » 




.OCCX3J3 



Resin-boiind 4-Acetoxybenzoyl Anthranilic Acid. To a 500-mL round bottom flask 
under nitrogen was added 4-acetoxybeiizoic add (20.7 g, 1 15.5 mmol) and CH2CI2 
(200 mL). After cooling the flask to 0 "C, oxatyl diloride (57.8 mL of a 2 M solution, 
116 mmo l) and a few drops of DMF were added. The reactions were allowed to warm 

15 to room tenperature and stirred for 3 h. These solutions were directly transferred to a 
2-L serum flask containing 5-bromoantliraniIlic acid resin (21, 7.0 g, 7.7 mmo^, 
pyridine (100 mL) and CH^CkilOO mL). The resulting mixtures were stirred under 
nitrogen oveniight and then filtered into a g^s flitted fimneL The resin was then 
washed with DMF (3 x 100 mL), CHiCk (5 x 100 mL), and MeOH (5 x 100 mL). The 

20 resin was then dried in a vacuum oven at 60 "C for 72 h to afford 22 (8.0 g). A sample 
was cleaved from the 'resm liy siming in 25% TFA in CH2CI2 for 3 h: NMR 
(acetone-rftf) 5 2.31 (s, 3H), 7.35 (d, J= 2.1, IH), 7.37 (d, 7= 2.0, IH), 7.82 (d, J= 
2.5, IH), 7.86 (d, J= 2.5, IH), 8.07 (dd, J= 2.1, 8.7, IH), 8.27 (d, J= 2.5, IH), 8.90 
(d,7=9.0, IH). 

25 
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piperidine ^ 




24 



10 



15 



Resin-bound 4-Hydroxybenzo:^ Anihranilic Add. To a 250-idL semm bottle was 
added acetoxy resin 23 (7.0 g, 7.7 mmoQ, CHzCfc (70 mL), and p9)eridme (150 mL, 
IMCEkQi). The shiny was stirred for 2 hat room temperate The resins were 
then filtered and washed with DMF (3 x 100 niL), EtsN (1 M CRzCk, 2 x 100 mL), 
and MeOH (2 x 100 mL), CHzCk (40 mL), MeOH (40 mL), CH2CI2 (40 mL), MeOH 
(40 mL), CHzCfc (40 mL), and MeOH (40 mL). The resin was then dried for 72 h in a 
vacunmovenatroomtemperatureto afford6.6 g of 24 as ayellowresio. 



0000% 





pipendine 

CH2Ci2 



Synthesis of Resin-Bonnd Phenol 12a. To a 200-mL Wheaton bottle equqjped with 
an overhead stirrer was added resin-bomd acetate (11a, 5.0 g) followed by p^eridine 
(150 mL of a 2 M solution in CH2a2, 300 mmol). The reaction was stirred for 2 h at 
roomtemperatiire. The resin was then filtered fi:om tHe reaction mixture, washed with 
DMF, PMF, PMF, Et3N (1 M in CHaa2), MeOH, CHaClz, MeOH, OfcCk, MeOH, 
CH2Cfe, MeOH, CHjCk, MeOH, CH2Ca2, (50 mL eadi), and dried in a vacuum oven 
at 50 "C overnight to afford resin-bound phenol 12a as a brownish solid 




1. Ph3P,PIAD,R0H,THP 

2. TFA, CH2CI2 




12 a-c 



13a-c 
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Mitsaaobu Reaction (Procedure A). To each well of a fiitted 96-well plate was 
added phenol resin (12a-c, 20.0 log, 20.0 ^moQ as an isopycnic solution (20% THF in 
CH2Q2) and the plate was placed in a solid phase reaction assenibty. The alcohol 

5 diversity element (200 jjL of a 1 M solution in THF, 200 pmol) was then added, 
followed by triphenylphosphine (200 pL of a 1 M solution in THF, 200 pmol). The 
wells were flushed widimtrogen, c^yped, and placed in the -20 freezer for 1 k 
While in the freezer, DIAD [200 of a cooled (-20 °C), freshly made 1 M solution in 
THF] was added to each wefl. The plate was removed from the freezer after 1 hand 

0 then spun on the rotisserie for 1 6 h. The reaction mixture was drained from the plate 
and the resin then Washed with THF, THF, THF (the plate was capped and spun on an 
overhead rotisserie for 30 min), THF, MeOH, THF, MeOH, THF, MeOH, MeOH, 
CH2a2, MeOH, GHzQa, MeOH, CHaCaa, MeOH, CEkCk, MeOH, CHaOa, MeOH, 
CH2a2, MeOH (the plate was c^ed and spun on an ovwhead rotisserie for 30 min), 

5 CH2CI2, CH2CI2, CH2CI2; 500 each solvent The crude aryl ethers were then 
cleaved from the resin using 500 jjlL of 50% TFA in CH2CI2. The resulting products 
(13a-c) were concentrated under a nitrogen stream and analyzed by HPLC/MS. 

Mitsnnobu Reaction (Procedure B). To 72 wells of a fiitted 96-well plate was 

0 added phenol resin as an isopymic solution (12a-c, 20.0 mg, 20.0 pmol) and the plate 

was placed in a soHd phase reaction assembly. The alcohol diversity element (200 \xL 

of a 1 M solution m THF, 200 ^mol) was then added, followed by tritpheny^hosphine 

(200 |jL of a 1 M sohjtion in THF, 200 ^miol) and BtsN (200 jxL of a 1 M solution in 

THF, 200 pmol). The wells w^e flushed with N2, capped, and placed in tte -20 

5 freezer for .1 h. While in the freezer, DIAD [200 pL of a cooled (-20 ^C), freshly made 

1 M solution in THF] was added to each well Theplate was remdved from the 

freezer after anhour and then spun onthe rotisserie for 16 L The reaction nai3cture 

was drained from the plate and the resin then washed with THF, THF, THF (the plate 

was capped and spun on an overhead rotisserie for 30 min), THF, MeOH, THF, 

0 MeOH, THF, MeOH, MeOH, CH2CI2, MeOH, CH2CI2, MeOH, CH2CI2, MeOH, 

CH2Ca2, MeOH, CH2a2, MeOH, €33202, MeOH (the plate was capped and spun on 

an overhead rotisserie for 30 min), CH2a2, CH2CI2, CH2C12; 500 pL each solvent. The 

crude aryl ethOT were then cleaved from the resin using 500 jxL of 50% TFA in 
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CH2CI2. The residting products (13a-c) were concent3rated iinder a ratrogen stream 
and analyzed by HPLC/MS. 




O 

14 15 
Synthesis of Acetate 15, To a 250-niL round bottom flask was added a solution of 
5 methyl-2-amino-5-bromobenzoate [14, 5.0 g, 21.7 mmol dissolved in pyridine (10 mL) 
and CH2CI2 (10 mL)], followed by o-acetojgrbenzoyl chloride^ (4.7 g, 33.8 mmol 
dissolved in 60 mL of CH2Q2). The mixture was stirred overnight under a nitrogen 
atmosphere. Polyamine resin (4.0 g) was then added to the reaction mixture and the 
reaction was stirred for 4 h. After filtration and concentration of the reaction mixture, 
10 a w^ was obtained. The residue was recrystallized from CH2CI2 to afford 

8.0 g (94%) of 15 as a white soKd: NMR (DMSO-rftf) 8 2.24 (s, 3H), 3.86 (s, 3H), 
7.30 (d,y= 8.1, IH), 7.46 (dt, J= 1.1, 7.6, IH), 7.66 (dt, J= 1.7, 8.0, IH), 7.82 (dd, 
/= 1.7, 7.7, IH), 7.86 (dd, J=2.5, 8.9, IH), 8.06 (d, J= 2.5, IH), 8.38 (d,/= 8.9, 
IH). 




15 15 16 

Synthesis of Phenol 16. To a 50-mL round bottom flask was added o-acetoxy methyl 
ester 15 (1.0 g, 2.9 mmol), CH2CI2 (10 mL) and pipmdme (2.0 mL of a 2 M solution 
in CH2Cl2> 4.0 nomol). After the reaction mixture was stirred for 3 h, the solvent was 
removed and the cnide residue dried under Mg^ vacuum ovem The residue was 

20 then dissolved in CH2CI2 and add chloride resin (2.0 g, 2. 1 mmol) was added to 

scavmge excess piperidine. The mixture was stirred for 4 h, filtered, and concentrated 
to afford 0.54 g (60%) of phenol 16 as a white soUd: NMR (DMSO-rftf) 8 3.90 (s, 
3H), 6.98 (t, J= 7.6, IH), 7.02 (d, 7= 7.6, IH), 7.44 (dt, J= 1.8, 8.2, IH), 7.82 (dd, J 
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= 2.5, 9.0, IH), 7.93 (dd, J= 1.8, 7.9, IH), 8.08 (d, /= 2.5, IH), 8.60 (d, 9.0, 
IH). 



Scheme 9.11 



10 



15 




ooa 



22 



pyndjiie^ CH2CI2 




O 

20 23 
Resin-Boimd m-Iodo Benzamide 23. Add cUoride 22 was redissolved in CH2CI2 
(30 mL) and added to resinrboimd 5-chloroantibranilic add (20, 3 g, 1 .06 mnol/g 
loading, 3.18 mmol) swollen with pyridine (30 mL) in a 500-mL serum flask equipped 
with an overhead stirrer. The fbsk was purged with nitrogen and the resin stirred for 
16h. The resin was f]tered from the reaction mixture and washed widialteniati^ 
CH3CN and CH2Cl2washes (8 X 300 mL) to afBard 23. 



S11M63 





20 



Pd(OAc)2.PFIi3 ^ 
(SnMe3)2 DIPEA 
O ' o 

23 24 

Resin-Boimd Stannykte 24. To a CH2a2 shnty of w-iodo resin (23, 1 g, 1.06 

mmol/g) m a 250-mL serum flask was added 1 mL of the following solutions; 

palladium acetate (0.0022 g/ 1 mL, 0.01 mmol, 0.1 equiv,), triphenylphosphine 

(0.0065 g/mL, 0.025 mmol, 0.25 equiv), DIPEA (0.0065 g/mL, 0.05 mmol, 0.5 equiv) 

in DMF. Hexamethyl ditin (0.065 g, 0.2 mmol, 2.0 equiv) was added to the flask, 

whidi was then purged with nitrogen and lieated to 60 for 18 h. The reaction 

mixture was drained and the resin washed with alternating DMF, CHfeCN and CH2CI2 

(10 X 150 mL) to yield 24 as a dark hrown resin. 
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0 



SnMe3 



2. 50%TFA 



1. Pd2(dba)3 (1 equiv), RiCOCl 
K2C03,DIPEA,THF 



HD 




CI 



24 



25 



Resin Boimd library of Aryl Ketones. Hexamelliyl ditin deii^^ 

(24, 24 ing, 24 (imol) was added as an isopycnic solution (degassed THE) to an array 

of 1 -dram vials arranged ia a 96-well fonnat. Tris(dibenzylidene acetone) dqpalladium 

5 (0) (22 mg, 24 pmol, 1 .0 equiv) was added to each vial (in a solution of degassed 
THF). DIPEA (20 \iL) was added to each vial followed by K2CO3 (10 mg) and 
degassed THF (0.5 niL). The vials were c^ed and shaken The vials were uncapped 
and tiie acid chloride diversity elements^ (10 equiv) wore then added, the vials purged 
with nitrogen for 5 sec, c^ped, shaken aad heated 60 ''C for 20 h. After the reactions 

10 cooled to room tCT[5)erature, the resin was transferred to a 96-well polypropylene 
fritted plate. The resin was washed (CH3CN, DMF, CH3CN, DMF, CH3CN, DMF, 
H2O, THF, H2O, THF, H2O, THF, GHaCN, 01202, CH3CN, 031202, CSsCti, 
Ol2C^, Ol202> CH2O2, 2S0 \xL each wash) and Ihe plate inserted into a solid phase 
reaction block A solution of 50% TFA in CH2O2 (600 ixL) was added to the plate. 

15 The plate was c^ped and spun on an overhead rotisserie for 3 h. The crude aryl 

ketones (25) were then drained into a 96-well collection plate, concentrated to dryness, 
and analyzed by HPLC/MS. 

Purification Procedures 
20 Liquid-liquid extraction (basic). To a 96-weU plate of crude sanples was added 
methyl ethyl ketone (MEK, 500 pL) and 2 N NaOH (500 pL). The plates were 
capped and shaken. After the plates were uncapped, the organic layer was separated 
from the aqueous layer . 

25 liquid-liquid extraction (acidic). The aqueous layer of the above enaction was 
treated with 6 N HO (500 pL) and extracted with MEK (ImL). The plates were 
capped, shaken, and the organic layer v^as separated from the aqueous layer. 
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Hydromatrix® extraction (AMRI SEC-C-44). A set of 2-mL square-well plates were 
ffled with Hydromatrk® and washed wi^ The 
plates were tiien placed in a vacmimovaa(T== 35®^ After cooKng, the 

5 Hydroniatrix® was treated with 2 N HQ (600 ixLf and the plates were stacked The 
crude library saii5)les were dissolved in MEK and pq)etted onto the cokmms. MEK 
was used to ehite the conopounds, and several 
2-mL ftactions were collected. . 

10 Crystallization 

After treatment with Hydromatrix®, several corapounds crystallized out of the 50% 
MeOH/MEK solution. The liquid was removed from the well, and the solid dissolved 
in DMSO (250 ^L) and transferred to a Marsh tube. 

15 HPLC analysis method. The purity of the library was detCTtnined from the relative 
peak area of the UV absorbance. The identity of the compound was determined by 
MS confirmation of the imlecular weight. The san:q)les from this Hhrary were best 
prepared from DMSO solutions of the crude compounds. To a 96-well LC/MS plate 
was added ca 30 |jL of DMSO solution (solution concentration was typically ca 30 

20 mM). DMSO (ca 50 pL) and MeCN (ca 750 (iL) were then used to dilute the 
san:5)les. 

BOPLC Conditions 

25 Column: Zorbax SB-Cl 8 (4.6 x 75 mm, 3 .5 microns) 

Gradient: A solvent: 1 00% MeCN (0.075% HCO2H), B solvent: 100% H2O 

(0.075% HCO2H) 

Flow: 2 mL/min 

Detection wavelength:220 nm (UV) 
30 Autosampler Gilson 215 Liquid Handler 

Pump: ShimadzuLC-lOADVP 

Detector ShimadzuUV-VIS Detector SPD-lOA VP 

Injection volome: 40 

- 131 - 



wo 2004/018414 ^ 

Mass Spectrometer PESCIEX API 150EX 



PCT/US2003/024797 



Table 1. Gradient ProfDe 



Time 
(min) 


%B 


0 


75 


4.5 


10 


7.0 


10 


9.0 


75 



5 

Preparation of Benzioic Add Derivatiyes for Library Synthesis 




1 2 



10 Qdorosulfonic acid (50 mL, 752 nmaol) was added to a 250-mL round-bottom flask 
and cooled to 0 in the presence of nitrogen. jE?-T9lmc add (1, 10 g, 73.7 mmol) 
was added in snM portions over 5 min to give a yeUow solution. The solution was 
warmed to room tenperature and heated to 100 °C overnight. The reaction mixture 
was then cooled to room ten:5)erature and poured over ice (ca 750 g). The resulting 

IS precqntate was filtered, washed with water and dried in a va^ °Cfor 8 

h to afford 14.38 g (83%) of2 as an off-white solid: NMR (DMSO-efc) 5 2.60 (s, 
3H), 7.28 (d, J = 7.9 Hz, IH), 7.79 (d, J = 7.8 Hz, IH), 8.31 (s, IH), 13.87 (hr s, IH) 
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4 



To a 250-inL round-bottom flask cooled to 0 °C imder nitrogea was added 
dblorosolfiHiic add (50 mL, 752 mmol), followed ty o-hromobenzoic add (3, 10.0 g, 

5 7 TTwnn t) m small portjons Qver2 minto ehre a hrowmsh solution. The solution was 
wanned to Tooni temperatare and heated to 1 15 °C bmoig^ 
was then cooled to room temperature and poured over ice (ca 750 g).^ The resulting 
pret^ritate was fOtered, washed wifh water and dried in a vacuum oven at 8 0 * C for 7 
hto afford 12.81 g (86%) of4 as an off-^e solid: *HmiR (pMSO-ds) 5 7.75 (d, J 

10 =10.1 Hz, IH), 7.65 (d, J= 10.1 Hz, IH), 8.46 (s, IH), 13.96 (tars, IH). 




5 6 
Oilorosulfonic add (50 mL 752 mmol) was added to a 250-mL round-bottom flask 
and cooled to 0 °C in the presence of nitrogen. p-Bromobenzoic add (5, 1 0.0 g, 49.7 

15 nanol) was added in smaH portions over 2 minto give a brownish solution. The 
solution was wanned to room temperature and heated to 145 **C overnight. The 
reaction mixture was then cooled to room ten^jerature and poured over ice (ca 750 
g).^ The resulting precipitate was filtered, washed with water and dried in a vacuum 
oven at 80 °Cfor 7 hto afford 13.21 g (89%) of6 as a tan solid: NMR (DMSO-de) 

20 5 7.60 (dd, J = 2.1, 8.3 Hz, IH), 7.69 (d, J = 8.2 Hz, IH), 8.31 (d, J = 2.1 Hz, IH), 
14.05 (br s, IH). 




7 8 
ChlorosulfiMiic add (50 mL, 752 mmo^ was added to a 250-mL round-bottom flask 
and cooled to 0 'C in the presence of nitrogen. o-ToMc add (7, 10.0 g, 73 .4 mmol) 
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/was added in ^all portiaDS over 2 min to give a farownish solution. The sohitioii was 
warmed to room temperature and heated to 145 "C ovranight. The reaction mixture 
was then cooled to room teatz9)erati]Fe and poured over ice (ca 750 g).^ The resuldng 
prec^ntate was filtered, wa^ed with water and dried in a vacuxmao^ "Cfisr? 
5 h to afford 15.53 g (90%) of 8 as an ofF-^w^ solid: *H NMR (DMSO-d^) 6 2.53 (s, 
3H), 7.26 (d, J = 7.9 Hz, IH), 7.63 (d, J = 7.9 Hz, IH), 8.07 (s, IH). 13.60 (br s, IH). 

COOH ?OOH 

9 

Chlorosulfonic add (50 mL, 752 nnnol) was added to a 250-niL round-bottom flask 
and cooled to 0 **C in the pr^ence of nitrogen. p-Anisic add (9, 10.0 g, 73.4 mmol) 

10 was added in small portions over 2 min to give a yellow sohitioiL The solution was 
wanned to room tercqperature and heated to 63 for 1 h. The reaction mixture was 
then cooled to roomtemperature and poured over ice (ca 750 g).^ TheresultiDg 
precqntate was filtered, washed with water and dried in a vacuum oven at 70*^6 for 12 
hto afford 14.62 g (85%) of 10 as solid: ^H NMR (DMSO-de) 5 3.84 (s, 3H), 

15 7.06 (d, J = 8.7 Hz, IH), 7.70 (dd, J = 2.3, 8.7 Hz, IH), 8.31 (4 J.= 2.3 Bz, IH), . 
13.82 (hr s, IH). 

)0H COOH 
CISO3H 

SO2CI 

SoKd p-anisic add (11, 10.0 g, 66 mmol) was added to an ice-cooled, 250-mL round- 
bottom flask contaimngchlorosulfomc add (50 ml^ 752 niinoQuiider nitrogen The 

20 solution was heated at 65 °C for 1 h and tumed bright yellow. The reaction mixture 
was cooled to room ten;)erature and poured over ice (ca 750 g). The resulting 
precptate was then filtered, washed with water and dried in a vacuum oven at 70 °C 
for 8 hto yield 13.18 g (80%) of 12 sis apale yellow soHd: ^H NMR (DMSO-de) 5 
3.88 (s, 3H), 7.06 (d, J = 8.7 Hz, IH), 7.90 (dd, J = 2.4, 8.6 Hz, IH), 8.31 (d, J = 2.3 

25 Hz, IH), 13.82 (br s, IH). 
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General Procedure for the ConTersion of Adds to Acid Qiloiides in a Plate 
Fonnat 

O 

CH2C32 

1 2 

Toaidateof2-ii]Lgl^Teactio]itabes aiiaiiged in a standard 96-well fonnat was 

5 added the diversity set of carboxs^ adds (1, 250 nL, 1 M THF, 250 iJinol^. The 
san5)les were concentrated in a Genevac HT-4 (20% heat with no heat boost for 1 h). 
A sohition of 1% DMF/CIfcCk (50 pL) was added to the wdls, foltowed by CHzCfe 
(250 pL). The carbox^ add plate was placed in a nibrogen-filled glove bag and 
oxalyl diloride (125 pL, 2 M CH2Cb, 250 funol) was added After the addition of 

10 CH2a2 (250 mL), a c^mat widi 96 predrilled holes was fitted on the plate. The plate 
was shaken on an orbital shaker in a N2 fiDed glove bag for 6-8 h. 

Pr^aratioii of Isatioc Anhydiide Detivatiyes 

^^Y^^Br dioxane 
O 

19 

15 To a dry, 4-L round bottom flask was added 175 g (810 mmol) of 2-ainino-5- 
bromobenzoic add (19), triphosgene (83 g, 278 mmo^, and dioxane (3 L). The 
suspension was stirred under N2 and heated to refhix. The reaction was found to be 
con?>lete by TIX; and l-MR after stinmg at refhix for 3 h, but did not becoro^ 
homogenous at any time. After cooling to room teiiq)a:atUTe, the reaction was filtered 

20 and the precqiitate washed with ether. The solid was dried in the vacuum oven at 40 
°C to afford 5-bromoisatoic imhydiide (20, 151.1 g, 72%) as a white solid: *HNMR 
(DMSO-rftf) 6 7.29 (d, J = 8.7, IH), 7.91 (dd, /= 2.5, 8.7, IH), 8.09 (d, J= 2.3, IH). 

Sodium qyanoborolQ«3tide (4.88 g, 77.8 mmol^ was added to a sohition of 6- 
25 ddoroindoline (5.9 g, 38.9 mmoQ in acetic add (100 niL). Gas evohition was evident 
at the beginning of the reaction. After staring for 10 h, the sohition was dihited with 
water (100 mL) and 6 N NaOH was added until the pH of the reaction mixture was 
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12-13. The resulting nrixture was extras 

combined organic layers dried over MgS04. Flash cohmm diroinatogr^hy on sflica 
gd (35% EtOAc/hexanes) yielded 2.3 g (39%) of a clear liquid: NMR (DMSO-Je) 
6 2.87 (t, J = 8.4 Hz, 2H), 3.44 (t, J = 8.4 Hz, 2H), 6.45 (d, J = 1.8 Hz, IH), 6.47 (dd, 
5 J = 1.8, 7.6 Hz, IH), 6.96 (d, J = 7.3 Hz, llS). 

* 

^^Y^ 1- CaCN,mtP 

Y ^ 3. HQ 

O 

7 .' 

To a 3-L, three-necked, round bottonoi flask equqiped with a reflux condenser was 
addedmeth3i-2-amino-5-broniobenzoate (7, 125 g, 543 nnnol), copper cyanide (56.2 

10 g, 624iinnDl), andNMP (1 L). The reaction was heated to 200 *C and stinred for 4 h 
undernitrogen. The dark brown reaction mixture was allowed to cool and a brown 
predprtate was formed. The mixture was poured into a 16-L beaker containing 
sodium cyanide solution (1 kg NaCN in 6 L HaO) followed by the addition of EtOAc 
(4L). The precqjitate was dissohred by agitation and the layers were sq)arate^ The 

15 aqueous layer was extracted with BtOAc (2 x 1.5 L) and the combined organic layers 
were washed with 10% NaCN solution (2 L), HjO (2 L) and then dried over MgS04. 
The light brown solution was concentrated and then dried in a vacuum oven overnight. 

The ester was then dissolved in BtOH (2 L) and added to a 3-L round bottom flask 
20 followed by KOH solution (96.7 g of KOH in 500 naL H3O). The reaction nrixture 
was heated to 50 °C and stirred for 2 h. The resultant daik-brown solution was 
poured into a chilled 2 N HCl solution (1 .5 L), creating a yellowish precq)itate. The 
solid was collected on a sintered glass filter ftit, washed with, cold water, and dried at 
35 "C in a vacuum oven overnight to give 64.0 g (73%) of 5-cyanoanthraniIic acid: 
25 NMR (DMSO-Jtf) 5 7.16 (d, J= 8.7, IH), 7.79 (dd, J= 2.5, 8.7, IH), 7.87 (d, 2.4, 
IH). 
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1 1 (Q300)2CX)^ 
HOsv^^^;^^^^ dioxane 

O 6 

9 10 

To a dry 4-L round bottom flask was added 5-cyanoanlliraDilic add (9, 64 g, 395 

imnoQ, triphosgene (39.4 g, 131 mmbi) and dioxane (2 L). The suspension was stirred 

under N2 and heated to reflux. The reaction mixture became homogeneous after 

5 stirring at reflux for 2 h. As the carbonylation product was formed, white precq)itate 
appeared in the sobtioa Afiier stirring at reflux for an additional 3 h, the reaction was 
cooled to room temperature, filtered, and the predpitate washed with ether. The soM 
was dried in the vacuum oven to afford 5-cyanoisatoic anhydride (10, 51 .5 g, 68%) as 
a pale yellow soHd ^HNMR(DMSO-^f(y) 5 6.86 (d,/= 9.3, IH), 7.55 (dd,/= 2.6, 

10 9.0, IH), 8.04 (d, J= 2.4, IH), 





21 22 
3-Iodobenzo3i Chloride To a suspension of m-iodobenzoic acid (21, 5.0g^ 20. 1 
mmol) suspended in aa2Cl2 (60 mL) was added DMDF (2 drops), followed by oxalyl 
15 chloride(20.1 mL6fa2MsohitioninCH2Cl2, 40.2 mmol) under nitr^^ 

atmosphere. After stirring for 1 8 h, the reaction mixture was nearly homogeneous. 
Acid chloride 22 was then concentrated, azeotroped with toluene (2 x 25 mL), and 
placed on a high vacuum. 

20 Example 10: Additional Compoimds Useful For Sterilization, Sanitation, 
Antisepsis, and Disinfection 

The following compounds may be synthesized using the methodology described above 
or via methods known in the art. 



Con:5)OundNo., Structure 



Con5)ound No., Structure 
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Coii^)oiD^No., Structure 
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CompoimdNo., Stnictuie 
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CoiEpoimdNo., Stracture 


CoispoiindNo., Stracture 
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rVimDomid No Structure 


Compound No., Structure 
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Cotq)oimd No., Structure 


ConqpoundNo., Structure 
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Coiiq)oiiiidNo., Structure 


ConpoimdNo., Structure 
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rViTTmrkiTnd "No fStnictiire 


ConqjoundNo., Structure 
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Coiiq>oiQidNo., Structare 



Compound No., Structoie 
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CompoimdNo., Structure 



CoirpoimdNo., Stractme 
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CoiopoimdNo., Structure 
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ConpoimdNo., Structure 



ConqpoimdKo., Structure 
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Conjpoiincmo., Structure 



ConipolRlNo., Structure 
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Example 11: ACTIVITY DATA 
MIC Tes^ Method 

The in vitro MICs of test conipotinds were determmed by a standard agar 
5 dflution method A stock drug solution of each analog was prepared in the preferred 
solvent, usually DMS0:H20 (1:3). Serial 2-fold dilutions of each saii5)le are made 
using 1 .0 ml aliquots of sterile distilled water. To each 1 .0 ml aHquot of dmg was 
addedPmlofmoltenMueUerHintonagarnobedimn. The drug-supploosented agar was 
mbced, poured into 15 x 100 mm petri dishes, and allowed to solidify and diy prior to 
10 -inoculation. 

Vials of each of the test organisms are maintained frozen in the vapor phase of 
a liquid nitrogen freezer. Test cultures are grown overnight at 35^C on the medium 

- . -224- 
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10 



appropriate for the orgaaisnL Colomes are harvested with nferile swab, and cell 
suspensions are prepared in Trypticase Soy broth (TSB) to equal the turbidi^ of a 0.5 
McFarland standard. A 1 :20 dihition of each suspension was made in TSB. The plates 
containing the drug supplemented agar are koculated with a 0.001 ml drop of the cell 
suspension using a Steers replicator, yielding approximately 10^ to 10^ cells per spot. 
The plates are incubated overnight at 35®C. 

Following incubation the Minimam Mdhitoiy Concentration (MIC fig/ml), the 
lowest concentration of drug that inhibits visible growth of the organism, was read and 
recorded. The data is shown in Tables I and n. 
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Table 2: Activi^^ata: Staphylococcus aureus (SAUR^IS) 
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CompoimdNo., Structure 


MIC 


Compound No., Structure 


MIC 


PHA-713393 

jO 

HN^O 

V 

Br 


>128 


PNU-276873 

'XT X 




PHA-713397- 


>128 


PNU-282858 




~ "'Til 

Br 






.- . . 


PHA-738532 

H O 


32 


PNU-282860 

^^^^ x^"^ N 





-319- 



wo 2004/018414 



PCT/US2003/024797 









Mir 


PHA-748361 


8 


PNU-291997 


1 


r 








V^COOH 








PNU-276672 

O^NH OH 




PNU-281164 


>128 


0 


... 







PNU-292577 


128 


PNU-282859 


32 


O^NH . o 








\ / 









-320- 



wo 2004/018414 



PCT/US2003/024797 



CQn?K)iDidNo., Structure 
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Whatisdaimedis: 



1 . A coii5)omd of formula I, 




5 or apliannax:eidca%accepta^ 
wherein 

Y = CO, CS, -C(=N.CN) or 
X and Y together form an alkeae, or C3-C5 cydoaDcyl; 
10 Riis-COOH; 

R2 is an electron wilhdrayring group; 

R4 is an optionally substituted aryl, provided that the aryl is not sianiltaneGusly 
substituted with a sulfonamide and a urea or thiourea, further provided that the aryl is 
not solely substituted at the ortho-position relative to Y, and still fiirther provided that 
15 , the .aryl is not substituted with a group selected from 



-O2S Wi N- 



-HN 

(H2C)3— N 




lio -S02-NH(Cl-C4a]lqrl)-N(Cl-C4alkyl)2 



-R10 




-CH2-NH(C1-C4alkyl) 
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R.10 is C1-C4 alkyl, C1-C4 substituted alkyl, Het, substitated Het, aiyl, or 
sobstitoted aryl; and 

Ri5 is H, C1-C4 aDcyl, C1-C4 substitated aDcyl, Het, substituted Het, C4-C7 
cydoalkyL 



5 



2. Thecocapoimdof claim 1 having lliefoniiula 




m 

or a phannaceutically acceptable salt thereof 
10 wherein 

X =NH 

Y =CO,CS,-C(=N-CN)or 

X ami Y together fom an alkene, or Cs^-qrcloalkyl; 

Riis-COOH; 
15 R2 is an electrcm withdrawing group; 

R5 is -(CH2)jc-S(0)i-R7, -NH-SO2-R7, -(CH2)k-W-R«, -NH-(CZi)-R«, -NH- 
(CZi)-NR8, substituted aryl, substituted Cwalkyl, or substituted Cwalkenyt 

Rfi is selected from H, halo, HET, -CN, NHa, NO2, alkyl, substituted alkyl, 
alkoxy, substituted alkoxy, -NH-CX)-HET, and -NH-CO-aiyl; 
20 Rtk selected from alky], substituted alkyl, atyl, substituted ai^-N(Qis)2, 

HET, and substituted HET; 

Rs is H, alkyl, substituted aflsyl, aryl, substituted aryl, HET, substituted HET, 
cycloalkyl, substituted cycbalkyl; 

Eadi Qis is independeoily alkyl, cjrcloaSgd, heterocydoalkyl, heterpatyl, 
25 phooyl, or naph&yl, each optiona% substituted with 1-4 substituents independent^ 
selected from -F, -O, -Br, -I, -OQw, -SQ16, -S(0)2Qi6, -S(0)Qi6, -0S(0)2Qw, 
-C(=NQi6)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi6)2, -SC(0)Qi6, -NQieQic, 
-C(0)Qi6, -C(S)Qx6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -C(S)NQi6Qi6, 
-C(0)C(Qi6)20C(0)Qi6, -04, -NQi6C(0)Qi6, -NQi6C(S)Qi6, -NQi6C(0)NQi6Qi6, 
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10 



-NQi6C(S)NQi6Qi6, -S(0)2NQi6Qi6, -NQi6S(0)2Qi6, -NQi6S(0)Qi6, -NQisSQw, 
-NO2, and -SNQisQie- The alkyl, cycloalkyl, and qrcloalkenyl being fiirher optionally 
substituted -with =0 or =Si 

Each Q16 is ind^eaodentfy selected from -H, alkyl, and cydoalkyL The alkyl 
and (TcballQd optionally including 1-3 balos; 

WisO,-(CZ2)-,or-(CHZ3)-; 
ZiisOorS; 

Z2 is =0, =S , =N-OH, =N-0-alkyl, or =N-0-substituted alkyt 

Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkj^ 

iisO, 1, or% ' - - - 

kisO, 1, or 2 provided that when R6 is H that Rs is not attached to the phenyl 
Tin g at the ortho-position relative to Y, and further provided that R5 is not 



-O2S :Wi 



-HN 




^10 



-S0rNH(Cl-C4 alkyl)-N(Cl-C4a]l£yl)2 



•OzS- 



-Rio 




. or 



-CH2-NH(C1-C4alkyl) 



R 



15 



15 



20 



WiisNorCH; 

Rio is CX-C4 alkyl, C1-C4 substituted alkyl, Het, substituted Het, aryl, or 
substituted ar^ and 

Ri5 is H, C1-C4 alkyl, C1-C4 substituted alkyl, Het, substituted Het, CU-C7 

cydoalk^ 

3. The confound of claim 1 having the formula 
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-Rs 
IV Re 

or a phaimaceuticaify acceptable salt thereof 
whereiii 

X=NH 

5 Y = CO, CS, -C(=N-CN) or 

X and Y together form an alkene, or C3-C5 (ycbalkyl; 
Riis-COOH^ 

R2 is an electron withdrawing group; 

is -(C3l2VS(0)i-Rr, -NH-SO2-R7, -(CHzVW-Rj, -NH-(CZi)-R8, -NH- 
10 (CZi)-NR8, substituted aiyl, substituted Ci.4alkyl, or substituted Ci.4alkenyl; 

R<i is selected fromH, halo, HEX, -CN, ISIH2, NO2, alkyl, substituted alkyl, 
sSkaxy, substituted alkojcy, -NH-CO-HET, and -NH-CO-aryl; 

R7 is sdected from aHqi substituted alkyl, aryl, substituted aiji -N(Qi5)2, 
HBT, and substituted HBT; 
15 Rs is H, alkyl, substituted alkyl, aiyl, substituted aryl, HBT, substittt^ 

cyctoaDcyl, substituted cycloalkyl; 

Eadh Qi5 is indqjendentty alkyl, cycloalkyl, heterocycloalkyl, heteroaryl, 
phenyl, or n^phtlqr], eadh qptiona% substituted 

selected fix)m-F, -Ca, -Br, -I, -OQw, -SQw, -S(0)2Qi6, -S(0)Qi6, -0S(0)2Qi«, 
20 -C(=NQi6)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)2-N=S(Qi6)2, -SC(0)Qi6, -NQisQw, 
-CX0)Qi6, -C(S)Qi6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -C(S)NQi6Qi6, 
-C(0)C(Qi6)20C(0)Qi6, -CN, -NQwC(0)Qi6, -NQi6C(S)Qi6, -NQi6C(0)NQi6Qi6, 
-NQi6C(S)NQwQi6, -S(0)JSrQi6Qi6, -NQmS(0)2Qi6, -NQi«S(0)Qi6, -NQmSQm, 
-NO2, and -SNQwQie. The alkyl, cydoalkyl, and cyctoalkenyl brang fiuliar optionally 
25 substituted with =0 or =S; 

Each Q16 is independentty selected from -H, aDgd, and qrcloalkyL The alkyl 
and (^cloalkyl optional^ including 1-3 halos; 

W is O, -(CZ2)-, or -(CHZi)-; 

ZiisOorS; 
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Z2 is =0, =S , =N-OH, =N-0-aIkyl, or =N-0-substitiited alkyl; 
Z3 is -OH, -N=NH, -N=N-aBqrl, -NH-alkjd, or -NH-substitoted alkyt 
i is 0, 1, or 2; 
kisO, 1, or 2; 
S provided that R5 is not 

— O2S — w/ \ R10 -S02-NH(C1-C4 alkyl)-N(Cl-C4alkyl)2 




-CH2-NH(Cl.C4alkyl) 



WiisNorCH; 

Rio is CrC4 alkyl, CX-C4 substituted alkyl, Het, substituted Het, aryl, or 
substituted aryl; and 

10 Ri5 is H, C1-C4 alkyl, CrC4 substituted alkyl, Het, substituted Het, C4-C7 

cycloaDcjd. 

4. The conq)ound of claim 1 having Ihejfo^^ 





15 V R. 

or a pharmaceuticaltjr acceptable salt thereof 
wberein 

X =NH 

Y = CO, CS, -C(=N-CN) or 
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X and Y together foim an aDcene, or C3-C5 cydoalkyt 
Riis-COOEt 

R2 is an electron withdrawing groiq); 

Ra is-(CHa)irS(0)i-R7, -NH-SO2-R7, -(CHzVW-Rs, -NH-(CZi)-R8, -NH- 
5 (CZi)-NR8, substituted aryl, substituted Ci.4alkyl, or substituted Ci^(wyii 

R<5 is selected fixrai H, halo, HET, -CN, NH2, NO2, alkyl, substituted alkyl, 
alkoxy, substituted alkojgr, -NH-CO-HET, and -NH-CO-aiyt 

R7 is selected from aDqd, substituted alkyl, aiyl, substituted aryl, -N(Qi3)2, 
HET, and substituted HBT; 
10 R, is H, alkyl, substituted alkyl, aiyl, M>stituted aryl, HET, substitute 

cycloalkyl, substituted cycloalky^ 

Eadi Qi5 is indqpendentty alkyl, (^cloalkyl, heterocycloalk;^ heteroaryl, 
phenyl, or naphthyl, each optionally substituted with 1-4 substituents independently 
selected from-F, -CI, -Br, -I, -OQ16, -SQis, -S(0)2Qi6, -S(0)Qi6, -OS(0)2Qi6, 
15 -C(=NQi6)Qi6, -S(0)2-N=S(0)(Qi6)2, -S(0)rN=S(Qi6)2, -SqO)Qw, -NQwQw, 
-C(0)Qi6, -C(S)Qi6, -C(0)0Qi6, -0C(0)Qi6, -C(0)NQi6Qi6, -C(S)NQi6Qi6, 
-CXO)C(Qi6)20C(O)Qi6, -CN, -NQi6C(0)Qi6, -NQi6C(S)Qi6, -NQi6C(0)NQ,6Qi6, 
-NQi6C(S)NQi6Qi6, -S(0)2NQi6Qis, -NQi6S(0)2Qi6, -NQi6S(0)Qi6, -NQifiSQw, 
-NO2, and -SNQieQie. The alkyl, cycloaBgrl, and cycloaDcenyl being furha optionalfy 
20 substituted with =0 or =S; 

Eadi Q16 is independently selected from -H, alkyl, and cycloaBcyL The alkyl 
and cyvloalkj'l optionally including 1-3 halos; 

W is O, S, -(CZ2)-, or -(CHZ3)s 

ZiisO; 

25 Z2isK),=S,=N-OH,=N-0-alkyl,or=N-0-substitutedalkyl; 

Z3 is -OH, -N=NH, -N=N-alkyl, -NH-alkyl, or -NH-substituted alkyl; 
i is 0, 1, or 2; 
k is 0, 1, or 2; 
provided that Rs is apt 
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-O2S Wi N- 



-HN 



(H^)3— N 




-Rio -S02-NH(Cl-C4alkyl)-N(Cl-C4a]kyl)2 



-O2S- 



-Rio 




,ar 



-^H2-1SIH(C1-C4a]kyl) 
Rl5 



WiisNorCH 

Rio is C1-C4 aDsyl, C1-C4 substituted alkyl, Het, substituted Het, aiyl, or 
substituted aiyl; and 

5 Ru is H, C1-C4 alkyl, C1-C4 substituted sSkyi, Het, substituted Het, C4-C7 

cydoai&yL 

'5. Theconpoundof claim 1, wherein Y is -CO-. 
10 6. The confound of claim 1 , wherein Y is -CS-. 



15 



7. The corrpound of claim 1, wherein X-Y is -OC-. 



8. The coiq)ound of claim 1, wherein X-Y is cycloprqpyL 



9. The con5)ouiid of daim 1, wherein l^is halo, -CN, -NO2, HET, substituted 
HET, aiyl, substituted aryl, -(CO)-a]kyl, -(CO)-substituted alkyl, -(CO)-aryl, -(CO)- 
substituted aryl, -(CO)-0-alkyl, -(CO)-0-substituted alkyl, -(CO)-0-aiyl, -(CO)-O- 
substituted aryl, -OC(Z^3, -C(Z,)3, 
20 -C(Z^T-0-G(Z^, -S02-C(Z^)3, -SOrarj^, -C(NQi7)Qi7. -CH=C(Qi7)2, -C^C-Qn, i 
wiask each Zn and Zta is independently H, hab, -CN, -NO2 -OH, or Ci.4alkyl 
optionalljr substituted with 1-3 halo, 



-328- 



wo 2004/018414 



PCT/US2003/024797 



-OH, NO2, provided that at least one of Zn is halo, -CN, or NO2, pro>dded that R2 is 
not pyridine or substituted pyridine. 

10. The compound of daim 9, ^whereia Ra is Br, CI, F, I, CF3, -Cti, foraogrl, 
methoxyinrino, hydrcasyinaaOf -CBfe-halo, CH2-CN, phenj^ thieoyl, pyraziirs^ 1- 
melJiyl-lH-pyrrol-2-yl, chlarophenyl, mtrophen^ cgranophenyl, chlorothienyl, 
methyWiienyl, fhiorophenyl, (trifhioroinethy)phenyl, di(triflnoronielli3%heiiyi, 
difuoropheoyl, dtmethylisoxazol/l, dimethos^yiiimdinyL 



0 



1 1 . The con5)ound of claim 1, wherein Rs is -SOz-NH-alkyl, -SOrNH-substituted 
alkyl, -S02-NH-aiyl, -S02-NH-substituted aiyl, -SOrNH-HET, -SOrNH-substitiited 
HET, -S02-N(a]kyl)(substituted alkyl), -S02-N(a]kyr)(aiyl), -S02-N(a]kyl)(substitoted 
sryi), -S02-N(a]kyl)(HET), -S02-N(alkyl)(substituted HET), -CH2-SO2-HET, -CH2- 
S02-substituted HET, -S-alkyl, -S-substituted alkyl, -0-alkyl, -S-substituted alkyl, - 
CH2-S-a]k3i -CH2-S-substitiited alkyl, -(CH2)2-S-aIkyl, -(CH2)2-S-substituted alkyl, - 
C(0)-aiyl, -C(0)H, -C(OH)-aiyl, ^-OCH3)-ai3d, -C(N-OH)-aiyl, -C(0)-Ci. 
ficycloalkyl, -NH-C(0)-0-Cl-4a]k5d, -NH-C(0)-aiyl, -NH-C(0)-substitdted aryl, -NH- 
C(0)-HET, -NH-C(0)-substitutedHET, -NHC(0)NH-aiyl, -NHC(0)NH-substituted 
aiyl, -NHC(0)NH-het, -NHC(0)NH-substituted bet; provided that R5 is not 



-. -O2S Wi 



\ 

/■ 



MO 



-S02-NH(C1-C4 a]kyl)-N(Cl-C4a]kyl)2 




-02S- 



-Rio 



,or 



-CH2-NH(C1-C4alkyl) 
Rl5 



WiisNorCHt 

Rio is C1-C4 alkji C1-C4 substituted alkyl, Het, substituted Het, aiji or 
substituted aiyl; and 



-329- 



wo 2004/018414 ^ ^ PCT/US2003/024797 

Ri5 is H, C1-C4 alkyl, C1-C4 substituted alkyl, Het, substitated Het, C4-C7 
cycloalkyL. 

12. The compound of claim 1 1 , wherein is (dietli7lainino)sii]fonyl, (lH-indol-5- 
5 y])an3inosiitfQnyl, (finyhDetliylaii]ino)sutf^ (ethoxycarbony])-l-p^erazinyki^^ 
pyridinylethylammosulfonyl, (benzylainiao)sulfonyl, (2-hydroxy-l- 
methylethy1)anmiosulfonyl, (4-carbo3q^aiiilino)sulfoiiyl, (3,4-dihydro-l(2H)- 
quinolinyI)sulfonyl, [2-(3,5-dimethoxyphenyl)ethyl]aminosuIfonyl, [(3S)-3- 
hydroxypyrrolidinyl]5ulfonyl, (ethylani]ino)sulfonyl, (3,S-dimeflioxyani]ino)su]fonyl, (2- 

10 hydroxy-2-pheiqrlethyI)(niethy (2,3-dihydro-lH-indol-l-yl)sii]fonyl, 
(5-nielhoxyr2,3-dihydro-lH-indoH-yl)sulfonyl, (5-fhioro-2,3-dihydro-lH-indol-l- 
yI)sulfonyl, (IH-bertTimidazol-l -yl)su]fonyl, (5-fhxoro-lH-indoH-yl)sulfonyl, (IH- 
indol-l-yl)siLlfonyl, (6-fluoro-lH-indol-l-yl)sulfonyl, (5-chloro-lH-indoH-yI)sulfonyl, 
(6-chloro-lH-indol-l-yl)sulfonyl, (6-chloro-5-fluoro-lH-indol-l-yl)sulfoityl, (IH- 

15 pyrrol-l-yl)sulfonyl, (5-mefhoxy-lH-indol-l-yI)sulfoi^d, (lH-pyrrolo[2,3-b]pyridin-l- 
yl)sulfonyl, (5-bronaD-23-dihydro-lH-indol-l-yl)su]fonyl, (3;3^^^ 
lH-indol-l-yl)sulfonyl, (4-cUorophenyl)(methy]^ai^ 

methyl(pyridin-2-yl)amnio]sulfoity^ (lH-indol-l-yl)sulfonyl, (pyrrolidin-l-yr|suIfonyl, 
(2-niethylpyn:ofidin-l-yl)sulfonyl, (morpholin-4-yl)sulfonyl, (piperidin-l-yl)sulfonyl5 

20 (melii63^-lH-indol-l--yQsulfon;^ {mBdtyl[(lR)-l-pheDylethyl]aniino}sulfoity^ 

{med]y^(lS)-l-phen3ietlLyl]anadno}su]fi)nyl, [(2-an]inophenyl)(n)ethyI)amuio]sulfonyl, 
(dipropylaniino)siilfonyl, benzylsulfenyl, (dipropylamino)sulfanyl, 
(dipropylaniuio)sulfinyl, [4-chloro(methyI)amlino]sulfonyl, (phenyltfaio)methyl, 
benzyloxy, 3-(ethylthio), (pyridin-4-yhnethyl)thio, phenoxy, phenyMuo, (pyridin-4- 

25 yknethyl)thio, benzylthio, (1 -phenylethyI)thio, qrclopralyltliio, cyclopentylsul^^ 
benzoyl, hydroxy(phenyl)nietbyl9 (niethoxynmno)(pbenyQnietiiyl, 
(hydroxyiniino)(phenyl)naethyl, qyclopentylcarbonyl, benzoylanrino, furoylainino, 
(thien-2-ylacetyl)amino, (niesitylcarbonyl)ainino, (l,3-benzodioxol"5- 
ylcarbonyl)amino, 3-(2,4-dimethoxybenzoyI)aiiraio, (pheaylthio)acetylaiimio, 

30 (anilinocarbonyQaniino, (2,4-difiaorophenyl)armno carbonylanmo, (3- 
c^anopheiQ^Qaniinocarbonylaznino, (3-acetylpheiiyQaminocarbonylamino * 
(trifluoroinethoxy)pheaylsulfonylamm (thien-2-ylacetyI)armno, (S-mtro-2- 
furoyl)an)ino, (5-cMoro-2-methoxyphenyl)aminocarbonylainino (4- 
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phenoxyphaiyl)aininoc5arlx)iiylammo, (4-acetylphenyI)aminoMffbOTy^ 
phenylethynji, 2-phenyleth.yl, and l-pyiroHdinylsulfonyI)methyL 

13. The conpoimd of claim 1, ^^ifireiii is H, hido, -CN, NIfc, NOa, methyl, 
5 asQioxy, -(CHaVOH, marphoKiiyl, and -(CH2)2-0-CO-CH3. 

14. A compoimd of claim 1 having the structure 
2.[(3-{[4-chbro(methyl)anilino]sulfonyl}benzoy])aniino]-5-(trifl^ 

add; 

10 5-br6nK)-2-<{3-[(phenylsulfiinyI)methyl]ben^ 

2-{[3-(ben2yloxy)benzoyl]anmio}-5-hromDbaizoic aad; 
5-bromo-2- {[3-(ethylsu]fenyl)benz»yl]amino}benzoic add; 
5-hromD-2-<{3-[(4-pyridiny]methyl)sulfenyl]benzoyl>amino)benzoicadd; 
5-hromo-2-({3-[(4-pyridiny]metltyl)sulfenyl]benzoyl)amino)b^ 

lis hydrodiloiide; 

5-bromo-2-[(3-metho3syben2»yl)aniino]benzoic add; 
2-[(3-bromo-5-{[(4-chtorophenyl)(mefliyl)amino]sulfonyl}benzo 

chlorobeozoic add; 

54ffon3o-2-[(4-metho3g'bOTzoyl)anmio]benzoic add; 
20 5-bromD-2-[(3-pheaM)xybenzoyl)anmio]beozoic add; 

5-bromD-2-{[3-<mBthylsiilfoii^)benzoyI|anmQo}be^ add; 
2-[(3-benzoylbenz»yl)ainino]-5-bromobenzoic add; 

5-bromo-2-[(3-{[4-cUoro(me%l)anilino]sulfonyl}-5-nib:obenz»y^amino]benTO 
add; 

25 5-bromo-2-({3-bromD-5-[(5-bromo-2,3-dihydro-lH-indol-l- 
yl)su]£3nyl]benzoyl}ammo)benzoic add; 

5-bromD-2-[(4- {[methyl(2-pyridinyl)amino]sulfonyl)benzoyl)amino]benzoic add; 
2-[(4-{[2-amino(me%l)anilino]sulfonyl}benzoy^amino]-5-bronK)benzoicadd^ 
5-bromD-2-{[3<lH-indol-l-ylsulfonyI)benzoyl]aniino}benzoic add; 
30 2-[(3-be3azoyIbeiizoyl)amino]-5-dilorobenzoic add; 
2-[(3-beDZoyIbenzoyI)amino]-S-nitrobenzoic add; 
2-[(4-acetyIbeozoyI)amino]-S-bromobeDzoic add; 
2.[(4-beDzoy]benzoyl)anim.o]-5-bFomobenzoic add; 
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5-broiiK)-2-{[3-(2,3~dilty(fro-lH-mdol-l-yls^^ 
5-bromD-2-({3-IThLycfroxy(phenyI^ add; 
metliyl 5-faroiiK)-2-({3-[(E)-(me11ioxyi^ 
2-[(3-acetyIbeQzoyl)ainmo]-S-bronK> add; 
5 S-1m)n]o-2-({3-[(E)-(metlioxyii^ acic^ 
2-( {3-[(5-diloro-23-dihydro-lH-iiidol-l-;:^^ aiiimo)-5-cyanobenzoic 
add; 

2-[(3-benzoyIbeDzoyl)aiDino]-5-cyanobei^ acid; 

0 5-broino-2- {[3-(phenylethyny:0^en2oyl]aii^ add; 
5-teoniD-2- {[3-(phenylthio)benzoyl]anm^ 
2-(beiizoylainmo)-5-cyanobenzoic add; 
5-bronK>-2- {[3-cyano-5-(2,3-dihydro-lH-in^ 
add; 

5 5-broiiiD-2-{[3-(2-phei3yleli^^^ 

5-<q^o-2-({3-[(hydroxyiniino)(phenyl)m^^ add; 
5-cyaQO-2-( {3-[(metho3gdmino)(pheiiyI)me1]^^ aiiiino)ben2oic add; 

5-<q^o-2-[(3-phenoxybenzoyl)anmoJbenzoic add^ 

5-cyano-2-( {3-[(5-inethoxy- IH-indoU -yl)sulfonyl]benzoyl} amiiio)benzoic add; 
10 5-(r5^o-2-{[3-(pyrroKdm-l-ylsi^ 

S-cyaao-2- {[3-^lH-indol-l-yl5ulfcni^^ 

2-({3-[(5-cMoro-lH-indol-l-yl)sxalfoiiyl]benzoyl}airm 

5-cyano-2- {[3-(cydopentyltMo)beiizoyl]an2iiio} benzoic add; 

5-cyano-2-( {3-[(l-phenyletbyl)thio]benzoyl} ainino)benzoic add; 
:5 2-( {3-[(5-cWoro-2,3-dihydro-lH-mdol-l-yI)sutf^ amino)-5-iodobenzoic 

add; 

5-cyano-2-( {3-[(3,3-dimethyl-2,3-dihy(fr^ 
yl)sulfonyl]benzoyl} aiiiino)benzoic add; 
5-cyano-2- {[3-(2,3-dil5rdro-lH-mdol-l-ylsulfonyl)-5-methyIb^ 
(0 add; 

2-<{3-[(5-cUoro-2,3-dihydro-lH-indol-l-yl)sulfoiiyin^ 
ylbenzoic add; 
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2-({3-[(5-cMoro-2,3-d%dro-lH-iadol-l-yl)sulfon^ 
pyrrol-2-yl)benzoic add; 

2.({3-[(5-cMoro-2,3-dihydro-lH-mdol-l-yl)sii^^ 
ylbenzoic add; 
5 2-({3-[(5-^hloro-2,3-dilQrdro-lH-indo 
fi3xy])benzoic add; 

4- ({3-[(5-diloro-2,3-dihydro-lH-indol-l-yl)sulfon^ 
carboxylic add; 

5- c3^o-2-[(4-pheQOxybeDzoyl)amiiio]beD^ add; 

} 5K^yano-2-{[3-(3-fliu>ropheaoxy)benzo^]animo}^ add; 

5-cyan€>-2-{[3-(2-mefhylphenoxy)benzoy5 add; 

2-({[2-(4-chlorophenyl)-l,l-dioxido-3,4-dihydro-2H-l,2-be^ 

yl]carbonyl}aDamo)-5-cyaiiobenzoic add; 

5-cyano-2-{[3-^{methyl[(lR)-l-pheity^ 
S add; 

5-(g^o-2- {[3-( {melhyl[(l S)-l -phenyl^ 
add; 

4 -chloro-4-( {3-[(5-cMorO"2,3-dihydro-lH-mdol-l-y])suIfo 

bipheiiyl-3-carbo^lic adc^ 
} 4-( {3-[(5-diloro-2,3-dihydro-lH-mdol-l -yQsailfon^ aii3iao)-3 -nitro-l , 1 - 

b5)heayl-3-carboxyUc add; 

4-{{3-[(5-cMoro-2,3-dihydro-lH-mdol-l-yl)sulfon^ 

biphenyl-3-carboxylic acid; 

2K{3-[(5-cMoro-2,3-dihydro-lH-indol-l-yl)sulf^^ 
5 methyltbien-2-yQben2oic add; 

4-({3-[(5-cMoro-2,3-dihydro-lH-mdol-l-yl)sid^^ 

bqjhenyl-S-carboxylic add; 

4-({3-[(5-cUoro-2,3-dihydro-lH-mdol-l-yl)sulfon^ 

(1iifluoroine1iiyl)-l,r-bip^ add; 
} 4-({3-[(5-cUoro-23-dihydro-lH-mdol-l-yI)sulfon^ 

bis(1iifhioroinetltyl)-l,r-hq)heir^ 

4-({3-[(5-cUoro-2,3-diltydrc>-lH-mdol-l-yI)suK^ 

1 , 1 -b5)henyl-3-carbo>grlic add; 
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2-({3-[(5-cUoro-2,3-dihydro-lH-mdol-l-yl)sul^^ 
inethylthiai-2--yl)beiizoic add; 
4'-tert-butyl-4-({3-[(5-cMoro-2,3-<Khyd^^ 
faq)heii3d-3-carb6xyIic add; 
5 4-({3-[(5-cUoro-2,3-<iiliydro-lH-^ 

(trifluoroinethyl)-!^ -bq)henyl-3 add; 

4- ({3-[(5-cUoro-2,3-d%dro4H-mdol-l"yl^s\ilfoii^^^ 
(liTfluorome11iyl)-14 -hq)hei^^ add; 
2-({3-[(5-<:Moro-23-dihydro4H-mdoi-l-yl)su^^ 

10 benzoic add; 

5- C3^o-2-{[3-(4-inetiioxypheiioxy)benzoyl]ari^ add; 
5-cyano-2- {[3-(3-mtrophenoxy)benzx)yl]amino}benzoic add; 
5-cyano-2- {[3-(p5)eridin-l-ylsulfonyl)benzoyl]ai^ add; 
5-bromo-2-({3-[hydroxy^henyl)me^ ad^ 

15 5-hroim-2-<{3-[hydroxy(phar/l)me^ 

2-((B)-2-{3-[(5-cmoro-2,3-diltydro-lH-mdol-l-yl)^^ 
^ nitrobenzoic add; 

2-((Z)-2-{3-[(5-diloro-23-dihydro-iH-i^^^ 

nitrobenzoic add; 
20 4-({3-[(5-cHoro-2,3-dihydro4H-indol-l-yl)sutf^ 

bq)henyl-3-carboxyKc add; 

2-({3-[(5-cUoro-2,3-^ydro-lH-indol-l-y])sulfonyl]be^ 
2-yl)benzoic acid; 

5-bronao-2-{[4-(p3aToUdin-lTylsiiIfp add; 
25 5-bronK)-2-{[3-(pyrroKdm-l-ylsiilfonyl)b add; 

5-cyano-2- {[3-(nK)ipholin'4-ylsulfonyl)benzoyl]aimno}be^ ad(t 

5-cyano-2-({3-[(7-methoxy-lH-indol-l-yl)sulfonyl^^ 

5-cyaao-2-({3-[(6-metlioxy-lH-mdol-l-yl)siilfonyq^ 

5-cyano-2-{[3-(2,3-dihydro-lH-indol-l-ylsii^^ 
30 bydroxyetfayl)benzo^]an)ino}benzoic add; 

5-cyano-2-({3-[(5-fluoro-lH-indol-l-yI)sulfony^ 

2-({3-[(5-cHoro-2,3-dihydro-lH-indol4-yl)sulfo 

dinietiio3qrpyrmiidin-5-yl)benzoic add; 
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5-q^o-2-{[4-(p]ieEyleliiynyl)be^ add; 
5-<g^o-2-({3-[(pyridin-4-yliiie^ add; 
5K7ano-2-({3-[(pyridin-4-yhnB^^ aniino)benzoic add Irydrodiloride; 

5-Qfano-2-({3-[(2-metiQ^^ add; 
5 5-cyano-2<{3-[(2,5-<3imB%^yrroKto^ 

2-((Z)-2-{3-[(5-cUoro-2,3-dihydro-lH-indol-l-yl)sul^^ 
cyanobenzoic add; 

2<(B>2-{3-[(5-cUoro-2,3^ydro4H-mdol-l-yl)s^ 

cyanobenzoic add; 
10 2-{[3-(benzylo3qr)benzoyl]ammo}-5-cyajaobe^ 

2-({3-i(5-cUoro-2,3-dihydro-lH-mdol-l-yl)sid^^ 

dimethylisoxazol-4-yl)benzoic acid; 

2-[({3-[(5-cmoro-2,3-dihydro-lH-mdol4-yl)sulfonyl]^^ 

cyanobenzoic add; 
15 5-Qrano-2-{[3-(cyclopentylcarbonyl)benzoyl]an^ add; 

2-{[3-bromD-5-(2,3-dihydro-lH-indol-l-ylsutf^ 

add; 

5-chloro-2- {[3^;inoipliolin-4-ylsulfonyl)benzoyl]ai^ add; 
5-bronio-2-{[3-^nK)iplioIin-4-ylsulfo add; 
20 2-{[3-(morpholin-4-ylsiilfonyl)benzoyl]ai^ add; 
5-iodo-2-{[3-(morpholin-4-ylsulfonyl)benzoyl]anm acw^ 
2-[(3-amlinobenzoyl)aniino]-5-cyanobenzoic acid; 

5-cbloro-2-[(3- {[(4-cMorophenyl)(me1iiyl)ainino]sulfonyl}benz^ acid; 
2-{[3-(benzyltMo)benzoyl]a3nino}-5-(gfanobenz acid; 
25 5-cyano-2-{[3-(cyclopen1ylsulfinyl)benzoyl]anmo}benzoicad 
2-{[(2-tert-bu1yl-l ,3-dioxo-2,3-dihydro-lH-fe^ 
cyanobenzoic acid; 

5-cyano-2-({3-[(pyiToUdin-l-ylsulfonyl)met^^ add; 
2-{[3-bronK)-5-<2,3-dihydro-lH-indol-l-ylsulfo 
30 adct 

2-[(3-bromo-5-{[(4-cMorophenyl)(me11iyl)amino]si^^ 
cyanobenzoic add; 
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5-lroim-2-{[(2-tert-bu1yl-13-dioxo-2,3-dihyd^ 
yl)carbonyl]ainmo}benzoic add; 
5-toomD-2-[(3-hroinD-5-{[(4- 

cMoropihenyI)(ii3etbyQaim add; 
5 2-{[3-bromo-5"(nK)ipliolm-4-^b^^ add; 
5-cyano-2-({[3-(morpholm-4-ylsulfonyl)ph^ add; 
5-cyaiio-2-( {[3-(p3OToKdm-l-ylsulfonyl)phenyl]carbon^ acid; 
5-(q^oniethyl)-2-{[3-(imiphoIm-4-yl^ add; 
5-Kailoro-2-{[3-(23-diltydro-lH-mdol-l-ylsii^ 



10 

5-forar7l-2- {[3-(moipholm-4-ylsiilfo^^ 

2-[(3- {[(2-aininophenyI)(methyl)airrino]s add; 

2-({3-[(5-cUoro-2,3-dihydro-lH-indol-l-y^^ 

ad(^ 

15 2-({3-[(5-cmoro-2,3-dihydro-lH-mdol4-yl)sulfon^ 

(inetiioxyimiEo)methyl^ add; 

2<{3-[(5-cMoro-2,3-dihydro-lH-mdol-l-yl)su^^ 

(hydroxyiiriino)me1iiyl]ben2oic add; 

2-{2-{3-[(5-chloro-2,3-dihydro-lH-iiKiol-l-^^^ 
20 c^anobeozoic add; 

5-chloro-2<(E)-2- {3-[(5-chloro-2,3-dihydro-lH-indol-l- 

yl)sulfoiiyl]pliCTyl}etheiiyI)benzoic add; 

5-acetyl-2-{[3-(inoipholin-4-ylsulfonyl)be^ acid; 

2-{[3-(benzoylamino)benzoyl]amino}-5-bror^ add; 
25 5-broiiM-2-{[3-(2-furo)daiimo)beM 

5-broinD-2-({3-[(1iim-2-ylacetyl)aiDmo]^ add; 

5-bromo-2-({3-[(mesilylcarbonyl)airmo]benzoyl^ 

5-bromo-2-( {4-[(mesitylcarbonyl)ainino]benzoyl} aiDkLo)benzoic acid; 

2-({3-[(l ,3-benzodioxol-5-ylcarbonyl)aiiiino]benzoy airdno)-5-bronK)benzoic acic^ 
30 5-hromD-2-^{3-[(2,4-dimethoxyben^ aiimo)benzoic add; 

5-bronK>-2-[(3-{[(phenylthio)acetyl]ai^ add; 

5-bronK)-2-( {3-[(methoxyacetyl)amno]beiizoyl}anim add; 

2-({3-[(aiiilinocarbonyl)ammo]benzoyl}anm add; 
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5-broiiiD-2- {[3-( {[(2,4-difboropheayl)aniino]carbonyl}amm 
add; 

5-faro]iK>-2-{[3-( {[(3-cyano|dieDyI)aiD^ 
add; 

5 5-bromo-2-{[3-({[(3-<±loropliei5rr)an^ 
add; 

5-broiiiD-2-({3-[({[3- 

(methyltUo)pheayl]aix]iiio} carbonyI)amino]beDzoyl} aiDjiio)benzoic add; 
2- {[3-({[(3-ace1y]^heDy!0an]ino]ca^^ an]ino)beDzoyl]aiximo}-5-broinobeiizoic 
) add; , 

5-broiiK)-2-( {4-[(phenylsulfonyl)aiimio]benzoyl} aniino)benzoic add; 

5-broino-2- {[3-( {[4-(trifluoromethoxy)phenyl]siil^^ amino)benzoyl]ainmo} benzoic 

acid; 

5-broino-2- {[4-( {[4-(tiifluoromethoxy)phe^^ ammo)benzoyl] anmio}benzoic 

> add; 

5-broiiiD-2-[(4-{[(3,4-dicMorophenyl)sulfonyl]aiim add; 
5-bromo-2-({4-[(thien-2-ylacetyI)anrino]benzoyl} 
5-brcmK>-2-({3-[(5-nitro-2-furoyl)arQino]be^ add; 
5-broiiio-2-({4-[(5-nitro-2-furo^amm adc^ 
) 5-broiiio-2- {[4-( {[(2,4-difborophen34)ainino]carbonyl} anmo)ben2oyl]ainino}benzoic 
acid; 

5-broniD-2- {[3-( {[(3 ,5-dicWoropheayl)ammo]carbonyl} aiimo)benzoyl]ainiiio}beiizoic 
add; 

5-broxno-2-{[3-({[(5-chloro-2- 
S mj5llioxypheayl)aiiiino]car^ add; 

5-bromD-2- {[3-( {[(4-phenoxyphenyl)armno]carbonyl} ainino)ben2X)yl]aiinno}benzoic 
acid; 

5-bromD-2-{[4-({[(4-pheno3{yphenyl)an^ 
acid; 

9 2- {[3-{ {[(4-acet3^heiQrl)an]iao]carbQn^^ amko)beQzoyl]aixmo}-S-broiiiobei^ 
add; 

8618 or 5-bromo«2-{[4-({[(4- 

iiitropheayl)amiiio]carbonothioyl} araino)benzoyl]aiiiino}benzoic add; 
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5-hromD-2-({3-[({[2- 

(trifluoronietiiyl)pheD^^ add; 
5-bromD-2^{[3-({[(3,4,5. 

5 5-brcmiD-2-({3-[({[3-(inethy]l^ anmo] 
benzoyl} airiino)beiizoic add; 
2- {[3-( {[(3-acet3^henyI)anmo]carbonotMoyl}an^ 
faromobenzoic add; 

S-bromo-2-({3-[(phei]ylsu]foiiyl)anm add; 
10 5-hronK>-2-[(3-{[(3,4-d<Morophenyl)sid^^ acid; 

5-broino-2-[(4- {[(4-methylphenyl)siilfoiiyl]ainino}be^ add; 

5-bromo4-[(3-{[(4-cMorophenyl)(metiiyl) 

inetbyIbenzoyl)ainmo]beDZoic add; 

5-acetyl-2-({3-[(5-chtoro-2,3-dil5rdr^ 
15 add; 

2-( {3-[(5-cMoro-2,3-dihydro-lH-mdol-l-yl)sulfon^ 
cyanobenzoic add; 

5-bromD-2-[(3- {[(4-cUoropheayl)(methyl)ainmo]s^^ 

niethoxybenzoyl)anmo]beiizoic add; 
20 S-broiDO-2-( {4-[(dime1h^ainmo)su]fonyl]be^ an]mo)beQzoic add; 

5-bromo-2-( {4-[(lH-mdol-5-ylainmo)sulfonyl]benzoyl}anmo) ad<t 

5-broinD-2-({4-[(diethylamino)siilfo^^ add; 

5-cUoro-2-({4-[(dipropylaiimo)sulfonyl]ben^ add; 

5-bromD-2-[(4-{[4-(ethoxycarbonyl)-l-pipe^^ 
25 add; 

5-bromo-2-[(4- {[(2-fuiylme1iQd)aidno]sulfon^ add; 

5-bromo-2-{[4-( {me1hyl[2-(2-pyridmyl)e1^^ 

add; 

5-hroiiiD-2-[(4- {[(3S)-3-hydroxypyrrolidiityl]su^^ add; 
30 2-({4-[(benzylammo)sidfonyl]be!^ add; 
5-hromo-2-{[4-(2,3-dihydro-lH-indol-l-ylsulfon^ 
5-bronK>-2-[(4-{[(2-hydro3g^-l-mfithyle1^^ 
add; 
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5-hroim-2-[(4-{[(4-carbo3gTphen)d)aiimo^ 

5-hromD-2-( {4-[3 ,4-dihydro-l (2H)-quinolmylsulfonyl]benzoyl} ammo)benzoic add; 
5-hroinD-2-{[4.({[2-(3,5- 

dimethor^lienyl)etl]^^^ acid; 
5 5-faronio-2-^{4-[(ethy]a]ulino)5u]f^^ add; 
5-hronK)-2-[(4-{[(3,5-<iimeliio3^ 
5-broino-2-[(4- {[(2-hydroxy-2- 

phenylethyl)(nie11iyl)airm add; 
5-hromD-2-[(4-{[(4-cMoropheDyI^ 
10 add; 

5-diloro-2-( {4-[(dipropylanmio)thio]-3-iiitrobei^ add; 
5-hromD-2-( {4-[(5-fluoro-2,3-dihydro-lH-iiidol- 1 -y]^su]foiiyl]benzoyl} ainino)benzoic 
add; 

5-broim-2-^ {4-[(5-metho3q^-2,3-dihydrc>-lH-i^ 
IS yl)sulfonyl]benzoyl}aninio)benzoic add; 

5-diloro-2-( {4-[(d5Jropylainmo)siilfonyl]-3-mti^^ anmio)benzoic add; 

5-bromo-2-[(3- {[4-diloro(i33ethyl)amlino]sulfonyl}benzoyl)an^ add; 

5-lxromO"2- {[4-( IH-indol- 1 -ylsulfonyl)beiizoyl]ainino}ben2©i^ add; 

2- {[4-( 1 H-benziiiudazol- 1 -*ylsulf ^ 
20 5-^oro-2-{[4-(2,3-d%dro-lH-mdol-l-ylsii^^ 

add; 

5-chloro-2-( {3-(hydroxyaramo)-4-[(l-propyIbu1yl)sulf^ a3iiiao)benzoic 
add hydrochloride; 

2-({3-ainino-4-[(d^ropylaimQo)sulfonyl^ aiiiiiio)-S-chlorobaazoic add 

25 hydrochloride; 

2-{[4-(beQzyilMo)-3-idtrobeDZoyl]aii]in add; 

5-broiiio-2-({3-[(5-d3loro-2,3-dihydro-lH-indol^ 

add; 

5-bromo-2-[(5-{[(4-cMorophenyl)(methyI)ainiiio]sulf^ 
30 n]edio3(ybenzoyl)aziuno]benzoic acid; 
5-broiiK)r2-[(5-{[(4-cMoropheiiyI)(nijE^ 
ix)eth;^beD2x>yQaimao]b^ 
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5-broinD-2-( {4-[(2,3-dihydro-lH-indol-l -ylcarbonyl)an2m amiiio)ben2oic 
add; 

2-{[4-(be)Q2ylsul&]qrl)-3-to^ add; 
5-bromo-2-({4-[(S-chlQrcHlH-i^ add; 
5 5-hromo-2-( {4-[(6-chlDro-lH-mdol-l-yl)siilf^ animo)benzoic acid; 

5-hromo-2-({4-[(6-cUoro-5-fiuoro-lH-mdol-l-y])si^ 
add; 

5-brom0-2-({4-[(6-fluoro-lH-indol-l-yQsulfo^^^ 
5-hromD-2-[(2-broino-5-{[(4- 
10 dibropheDyl)(methyI)ainmo]s^^ add; 

5-bromD-2-( {4-[(5-fluoro-lH-indol-l-yl)sulfonyl]ben^ add; 
5-broiiK)«2-{[4-(lH-pyn*ol-l-ylsulfonyl)be^ add; 
5-cUoro-27[(4-methoxy-3-n^ 

2-({3-broirio-4-[(d5)ropylaiirino)si^^ add; 
15 5-bromo-2-( {4-[(5-metiioxy-lH-mdol-l-yI)sulfo^^ amino)benzoic add; 

5-broino-2-[(3- {[(4-chloropheny])(meliiyl)anmio]sul^^ -4- 
methoxybenzoyl)amino]benzoic acid; 

S-broiDO-2-'[(3- {[4-cUoro(iiietbyl)aailino]siilfonyl^ -4-nieth}dbenzoyl)axiiiDo]beQzoic 
add; 

20 5-hromo-2-[(4-bron30-3- {[4-cUoro(inethy^^ 
add; 

5-bromo-2-{[4-(lH-pyn'olo[2,3-b]pyridin-l-ylsulfon^ add; 
2-[(3^ {[4-cMoro(iiiethyl)aiu]ino]si^^ 

2-[(4- {[4-cMoro(niethyl)aiiilino]s^^ add; 
25 2-{[3"(beazylsiilfimyl)ben2X)yQ 

5-bromo-2- {[3- {[4-chloro(iiiethyl)aniImo]sutf^ -4-(4- 
moipholmyl)benzoyl]ainiiio}benzoic add; 
5-bromo-2-{[4-q^o-3-(2,3-dihydro-lH-indol-l-ybid^^ 
ad<3t ... 

30 2-[(4- {[4-cUoro(metbyQamlino]sulfo add; 
2-{[3-(lH-benzimidazol-l-ylsulfoi3y^^ add; 
5-isocyano-2-{[3-(lH-p3CTolo[2,3-b]pyridia-l-ylsulfonyl)be^ acid; 
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5-iodo-2-{[4-(l,3-thia2»Kdin-3-yls^ 
2- {[4-(2,5-dihydro-lH-p5aTol-l-ylsulfoi^^ 

2-^{4-[(4-(7ano-4-pheiQr!^ipen^ add; 

2-^{3-[(6-chloro-23-d%dro-lH-indol-l-yl)s^ 
5 oxopentaaoyiObenzoic adc^ 

2-({3-[(6-cMoro-23-dihydro-lH-indol-l-yI^ 

(c75rclopentylcarbonyl)benzoic add; 

5-^5-metlioxy-5-oxopeiitaiioyl)-2-{[3-(l,3-thi^ 

ylsulfoiQd)bea3zoyl]a]inno}be^ adkl; 
10 5-iodo-2-{[3-(l,3-1iiiazoKdm-3-ylsu^^ add; 

2-{[3-(2,5-diltydro-lH-pyrrol-l-ylsulfonyl)be^^ add; 

5-iodo-2-( {3-[(4-pyridm-2-ylp5)erazm-l-yl)sulfoiiyl^ anmio)ben2oic add; 

2-({4-[(6-cUoro-2,3-dihydro-lH-mdol-l-yl)sidfo 

bexaaoylbenzoic add; 
15 2-{{4-[(6-diloro-2,3-diIrs^o-lH-md^^ 

(cydopeiitylcarbonyl)bCTzoic add; 

5'cMoro-2-[(3-iodobenzoyl)amiELo]benzoic add; 

5-cUoro-2-[(4-iodoben2X)yl)ainino]beiizoic add; 

5-cUoro-2-[(34odo-4-methylbeDzoyl)ajim add; 
20 2-(benzoylanmo)-5-chlorobenzoic add; 

2-[(4-benzoyIbenzoyl)ainino]-5-chbrobeiLzoic ad^^ 

5-cMoro-2-[(3-hexaaoyIben2oyl)ainiiio]ben2oic acid; 

5-cUoro-2-[(4-hexanoylbOTzoyl)aniino]benzoic add; 
25 5-cUoro-2-{[3-(3,4,S-lxixDetlioxybe^ add; 

5-cUoro-2-{[3-(4-cMorobenzoyl)bmzoyl]aiximo}ben^ 

5-cUoro-2-{[3-{4-iiiethoxybenzoyr)benzoyl]anm add; 

5-chloro-2-( {3-[(4-chloroplienoxy)acetyl]beii2oyl} aimno)benzoic add; 

5-diloro-2- {[3-^cydopeDiylcarboiryl)benzoyl]ainino}be^ add; 
30 5-chtoro-2-{[3-(2-fOToyi)benzoyl]amino}^ 

2-{[3-(l ^-benzodioxol-S-ylcarbo]]yl)benzoyl]ammo}-S<I^ add; 

5-cMoro-2-({3-[4-(dime1hylaniino)benzoyl]b add; 

5-dJoro-2- {[4-(3 A5-triineflioxybenzoy 
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5-cUorcK2-{[4-(4-cMorobenzoyl)benzoyl]aiim acid^ 

5-chlOTO-2-{[4-(4-methoxybe3Qzoyl^^ add; 

5-cWOTO-2-{{4-[(4-chlorophenoxy)acetyl]^^ acid; 

S-cMQro-2-{[4-(c^lope3Eitylcarto add; 
5 5-d}loro-2- {[4-(2-furoyl)benzoyl]ainmo}benzoic acid; 

2-{[4-{l ,3-benzodioxol-5-ylcarbonyI)benzo5d]ani^ add; 

5-cihloro-2-({4-[4-(dimjBthylaoaino)bmzoyl^^ add; 

S-farcm]o-2-{{3-[(B)-(hydroxyin]mo)(^^ add 

con9)oiind with N^N^-triethj^anme (1:1); 
10 2-{[4-(aininomelhyl)-3-(2,3-dih^ 

bromobenzoic add hydrochloride; 

2-{[3-(benzylo3Qr)benzoyl]ammo}-5-bromobe^ add; 

5-bromo-2-{[3-(peQtyloxy)ben2oyl]anmo}b^^ add; 

2-{[3-(a]]yloxy)beiizoyl]ammo}-S-1roi^ ad(^ 
15 5-bronio-2-[(3-isopropoxybeiizoyQaiDino]be^ add; 

2- {[4-(benzyloxy)benzoyl]ainino} -S-broiDobe^ 

5-broim-2-{[4-(peatyloxy)benzoyl]anmo}benzo^^ add; 

S-bromo-2-[(4-isopropoxybeQzoyQanm 

2- {[3-( {[2-(4-a]imoid[ieDyQetii^^ 
20 . . ^ bromobenzoic add; 

2- {[4-( {[2-(4-aininopheayl)efliyl]aimiio} sulfonyl)benzoyl]aiiiino} -S-bromobenzoic 

acid; 

5-broino-2-( {3-[(2,3-dihydro-lH-indea-2-ylainino)siilfony^^ 

metliyIbeiizoyl}aniino)beQzoi^ add; 
25 5-bromD-2-({3-[(2,3-dihydro-lH-inden-2-ylaiimo)s^ 

methoxybeDzoyl}anmio)benzoic add; 

5-bromo-2-({2-brorno-5-[(2,3-dihydro-lH-iiiden-2- 

ylaiimio)sulfonyl]benzoyl} anrino)benzoic add; 

5-bromo-2-({34(2,3-dihydro-lH-indea-2-ylairmo)s^^ 
30 add; 

5-bQronK)-2-[(5-{[ethyl(pyridin-4-yl^^ 

iDet]]3^benzoyl)ainino]beDzoic add; 
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5-hroim-2- {[4-inethyl-3-( {4-[3-(iTif^^ 
yl}si]tfoiQd)bemzoyl]azr^ 
5-hromD-2-{[4-brom[>-3-({4-[3-(tri^ 
yl}sii]fQ]iyQbeDzoyl]aiDmo}benzoi^ add; 
5 5-hroniD-2-{[3-({4-[3-(trifluorome^ 
yl}sulfonyl)benzoyl]animo}benzoic acid; 
5-bronK>-2-[(5- {[4-(4-chtorophenyI)pq)era 
melliylbenzqyQanim 
5-hroim-2-[(3- {[4-(4-cMorqphCTyI)i^ 
10 metlioxybeDzoy!Oamhio]beiizoic acid; 
5-hronio-2- {[3-'( {[4-(dii]ayBt^^^ 
n]et]i03^eDzoyl]ainmo}beD2»ic add; 

5-toomD-2-({3-[(3,5-dimetiLOxyi^^ add; 
5-hromo-2-( {3-[l-(ethoxycarbonyI)buto3y]be^ ammo)benzoic add; 
15 5-te-omD-2-({4-[l-(e1iioxycarbonyl)biitoxy]be^ add; 
5-bromo-2-[(4-hydroxybenzoyl)ai3±io]benzoic add; 
5-broniD-2-[(3-hydroxybenzoyl^ammo]bemx) ad(t 

5-bromD-2-[(3-ethoxybenzoyI)ai]aflno]be^ add; 

S-bron]o-2-{[3-^2-inetho>cy€th add; 
20 5-bromo-2-( {3-[2-(2-ethoxyethoxy)ethoxy]beazoyl} amino)benzoic add; 

5-1x01110-2- {[3-(2-methoxy-2-oxo-l -phenyleliioxy)benzoyl]amm add; 
5-bromo-2-{[3-(2-metlioxy-2-oxoethoxy)benzoyl]amm 

5-bromo-2-( {3-[2-(4-inetihLyl-l ,3-thiazol-5-yl)ethoxy]benzoyl} ainino)benzoic add; 
5-bronK)-2-{[3-(pyridin-3-ylnie^ add; 
25 5-broim-2-({3-[2-(2-oxopyrrofidin-l-yl)efiioxy]be^ add; 
5-broiiK>-2-{[3-(tetrahydrofuran-3-yln3^ 
5-bronK>-2-( {3-[2-(5-mBliyl-2-pheayl-l,^ 
add; 

2- {[3-{lH-l,2,3-benzo1xiazol-l-ylmetJioxy)bei^ acid; 
30 5-broim-2-^{3-[l-(ethoxycarbony])buto3gr]ben2oyl^ add; 
5-bromo-2-[(4-elhoxyben2oyl)anmo]beozoic add; 

2-[(4- {2-[ben2yl(rnethyl)ammo]etJi03cy} add; 
5-broino-2- {[4-(2-pheao3grel3ioxy)benzoyl]ainino}bmzoic add; 



-343- 



wo 2004/018414 ^ ^ PCT/US2003/024797 

5-hromD-2-{[4-(2-iiietlioxye1iioxy)benM acid; 

2-({4-[2"(acetylannno)el3io>qr]benzoyl}ai^ add; 

5-hrQmo-2-{[4-(hex-3-yayloxy)beQZoyl]aii^ add; 

S-broniD-2-({4*[2-(2-etho3g^o^)et]ioxy^ add; 
5 5-bromD-2-{[4-(2-n]etiio^-2K)xo-l-ph^ 

5-broinD-2-({4-[(3-metiioxybenzyI)oxy]bei^ add; 

5-bromo-2-({4-[(3,5-dimetho3cybeii2^ add; 

S-bromo-2- {[4-(2-metlioxy-2«oxoe11k03Qr)beDzoy^^ add; 

5-broiiK)T2-<{4-[2-(4-xiiel]rs^ add; 
10 5*brQZ)DD-2-{[4-Q>yridin-3-3im^ add; 

5-brcmiD-2-({4-[2-(2-oxopyrroKdm-l-yI)ethoxy]beiizoyl^ 

5-bromo-2-{[4«(2-niet]ioxy-2-phenyle1iioxy) acid; 

5-broiiK)-2-{[4-(tetrahydrofuran-3-yl^^ acid; 

2-{[4-(2-{[(benzyloxy)carboityl]anmo}etliox^^ 
15 5-bronK)-2-({4-[l-(ethoxycarboityI)butoxy^ ' 

5-brQmo-2-[(3-{[(4-inethy]^lienyI)si^^ add; 

5-cUoro-2-({3-[(E)-2-fiuyl(hydroxyiiiiino)^^ ; 

5-chloro-2-( {3-[(E)~2-fuiyl(methoxyiniino)met^^ anmio)ben2oic acid; 

2-( {4-[(B)-[(ben2ylo3iy)in2ino](^^ 
20 2-({4-[(B)-[(aIlylo3cy)immo](2-fi^ add; 

5-chloro-2-( {3-[[(3-cUorobenzyI)ainmo](2-furyl)rM anmo)benzoic add; 

5-cMoro-2-({3-[2-fiuyl(propylainino)mef^^^ add; 

5-cliloro-2-({3-[[(3-cUorobeiizyQarDino](pheityl)m^^ 

5-cUoro-2-( {3-[pheayl(propylaniino)m^^ 
25 5-cliloro-2-({3-[(2,3-dihydro-lH-inden-l- 

ylanmK>)(phenyl)inetfayl]^^ 

5-cUoto-2-( {3-[(cr>^clopeiitylainino)(phenyQinet^^ amino)beB2oic add; 

5-cMoro-2- {[3-(2-e11iyIbutanoyl)benzoyl]aDiino}benzoic acid; 
5-cUoro-2- {[3-(teti:^ydrofur^ 
30 5-<;Uaro-2-{[3-(tetraliydrofiiran add; 
5-dilorc)-2-({3-[3-(iDet]tylsidfo acid; 
5-cMoro-2-( {3-[(E)-(hydrox}diinno)(pyri 
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5-cliloro-2-( {3-[(E)-(hydro3cyimino)(tett 
yl)inethyl]benzoyl}animo)^^ add; 

5-cMoro-2-({3-[(3-cyaiK)pheDyI)(prc^^ acid; 
5-cUoro-2-({3-[(propjtemo)(p^ add; 
5 5-chloro.2<{3-[[3- 

(me1itylsulfoityI)pheityl](propyl^^ add; 
5-cMoro-2-{[4-(cydopentylcarbonyl)benzoyl]an^ add; 
5-cHoro-2-{[4-(2-etlQrlbiJtm add; 
5-cUQro-2-{[4-(etihoxyacetyl)benzoyI]ammo}bei^ add; 
10 5-cMoro-2-{[4-(lH-mdol-3-ylcarlx)iiyl)ben^ 

5-chloro-2-( {4-[3-(inel%lsulfonyl)benzoyl]benzoyl} amino)benzoic add; 

5-cWoro-2-({4-[(B)-(3-C7anophenyl)(hydro3Qd^ 

add; 

5-cMoro-2-({4-[(lB)-2-e(toxy-N-hydroxyefl^^ adcfc 
15 5-diloro-2-({4-[(E)-(hydroxyimmo)fejd^^ add; 

5-cMoro-2-({4-[(B)-(hydroxyiinmo)(tet^^ 

yl)niethyl]benzoyl} aamio)ben2oic add; 

5-cMoro-2-[(4-{(B)-0Qrdroxyinmo)[3- 

(methyku]fonyl)phenyl]ine^^ add; 
20 5-diloro-2-({3-[(B)-2-fuiyl(hydroxymm add; 

2-( {4-[(E)-[(beii2yloxy)immo](2-futy add; 

2<{4-[(E)-[(allyloxy)immo](2-fur^ 

2-[({2-[4-(acetyloxy)phenyl]«13-dioxo-2,3-d%^^ 

yl} carboiiyl)aiimio]-5-broinobeQzoic add; 
25 2-{[3-({[2-(4-animophenyl)eliiyl]ammo}s^^ 

bromobeDzoic add; 

2-{[3<{[2-(4-aiimophenyl)e%l]ammo}sid^^ 
add; 

5-bronK)-2-{[3-({[3-(lH-imidazol-l-yl)propyl]an^ 
30 add; 

5-bronK>-2-({5-[(2,3-dilqrdro-lH-mden-2-ylaii^ 
metlrsrlbenzoyl}anibo)beD^ add; 
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5-hronio-2-({4-hromo-3-[(2,3-dihydro-lH^ 
ylan)ino)sulfonyl]be^ add; 
5-hron3D-2-({4-[(2,3-^Hbydro-lH-m<^ 
add; 

5 5.hromD-2-[(3- {[etiiyl(pyridm-4-yta^ add; 
5-hromo-2-[(4- {[ethyl(pyridin-4-ylmetlty add; 
5-hr(raK>-2-{[2-hronio-5-({4-[3-(1rif^^ 
yl}5utfoiiyI)beDZoyl]annno}beDzoic add; 
5-bromD-2-{[3-({[4-(dim^^ 
10 metliyIbenzoyl]aiimo}beiizx)i^ 
5-hromo-2-{[4-hromo-3-({[4- 

(dimethylan]ino)beiizyl]ai^ add; 
5-hroinD-2- {[2-broinD-5-( {[4- 

(dime11iylaiDino)benzyl]aii]m add; 
15 5-broiiK)-2-{[3-({[4-(dimetli^^ 
add; 

5-broiDD-2- {[4-( {[4«(dimethylanimo)beQzyl]an^ siilfonyI)ben2»yl]ainmo}be^ 
add; 

5-broirio-2-[(3- {[(4-d]lorophenyI)(iii^^ 
20 me%lbrazoyl)aniiao]benzoic add; 

5-bronK)-2-[(3- {[(4-cMoro-l-naphtbyI)anim 
nie1iiylbenzoyl)aiiiino]benzoic ad^ 
5-hroino-2- ([3-(23-dihydro-lH-mdol-l-ylsitf^ 
add; 

25 5-bronK)-2-{[3-(2,3-dihydro-lH-mdol-l-ylsiff^ 
add; 

5-broino-2- {[2-cHoro-5-(2,3-dihydro- IH-indol- 1 -ylsiilfonyl)-4- 
fluorobenzoyl]anmio}beiizoic add; 
5-broniD-2-{{3-[(2,3-dihydro-l,4-benzodioxm-6-^ 
30 . n]ellLyIbenzoyl}ainmo)beQzoic add; 

5-bromo-2-( {5-[(2,3-dihydro-l ,44)enzodio3dn-6-yto 
niethyIbeiizoyl}ainiiio)benzoic add; 
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5-hroino-2-( {3-[(2,3-dihydro-l ,4-besn2XDdioxm-6-ylammo)sul^^ 

methoxybenzoyl}aiDmo)beDzoic acid; 

5-hn)2iK>-2-({2-bromo-5-[(2,3-dilty 

^a]iiiao)siilfonyl]beQzoyl}axximo add; 
5 5-bromD-2-( {3-[(2,3-dihydro-l,4-benzodioxmr6- 

ylaiiimo)sailfonylJbeiizoyl}ainino)ben^ add; 

5«bromD-2«({4-[(2,3-dihydro-l,4-benzodioxin--6- 

y]aiDiiio)sulfonyl]beii2X>yl}ai^ add; 

5-hronio-2-[(3- {[(4-cUorophen;^ainino]swlfonyl}-^ 
10 add; 

5-bromo-2-[(3- {[(4-morpholm-4-y^henyl)amino] 
add; 

5-bromo-2-[(4- {[(4-nK)rpholm-4-y^heityl)aiim 



. metliyIbenzoyl]anmio}benzoic add; 

5-bromo-2-{[4-bromD-3-({[4- 

(dietliylamino)pheayl]an]ino}suI^^ add; 
5-bromo-2- {[3-({[4-(dietiiylainmo)pheiiyl]ai^ 
20 add; 

5-broniD-2- {[4-( {[4-(dietiiylaiimo)phenyl]aiiimo} siilfonyl)benzoyl]ainino}b€aaizoic 
add; 

5-broiiiD-2-({3-[(6«cWoro-2,3-dihydro4H-mdo^^ 
methylbeozoyl} amiiio)beDzoic add; 
25 5-hronio-2-({2-broiiK)-5-[(6-chlorc>-2,3-dihy^^ 
yl)su]foiiyl]benzoyl} azDino)beDzoic add; 
5-bromo-2*-({3-[(6-cUoro-2,3-dihydro-lH-mdol-l-yl)si^ 
add; 

5-bronio-2-({2-ddoro-5-[(6-(Moro-2,3-dihydro 
30 fluorobea2x>yl}aiimio)benzoic add; 

5-bronK)-2-( {4-[(6-cMoro-2,3-Kffltydro- IH-indol^ 
add; 

5-broinD-2- {[(9-oxo-9H-fluoren-4-yI)carbonyl]aiimo}bei^ add; 



add; 

15 5-bronK)-2-{[3-({[4-(dietirylamm 
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5-lroiiK)-2-[(2,5-difluorobeiizoyl)aiDm add; 

5-broino-2-[(3-cyanobeiizoyl)aiiimo]t^^ add; 

S-l3ronK>-2-[(3"broniobeDzoyl)anmo^^ acid; 

5-hroino-2-[(3-£hxorobenzoyl)ainino]^ add; 
5 5-hroino-2-[(3-dilorobeiizdyl)aD3mo]ben^ add; 

5-bromo-2-[(3,5-didilorobeixroyl)anmo]benzo^^ add; 

5-bronK>-2-{[3-(dmethylamin add; 

S-hrovoo-l-liS^A-dhjoe^^ add; 

S-b:oiDO-2-[(3,4,5-trime11ioxybe^ add; 
10 5-hronK)-2-[(3,5-dinffii1]ib3yben20^^ add; 

5-hromD-2-( {4-[(ethoxycarbonyl) oxy]-3 ,5-dimethoxybenzoyl} ainmo)benzoic acid; 

5-hroiBO-2-[(3,4-diethoxybeiizoyl)ainmo]be^ 

5-broiiK)-2-[(3,4,5-1riet]ioxyben2py])am^ add; 

S-brozno-2-{[3-(1iifluoron]etbyl^^ acid; 
15 5-bromD-2-[(3-inethyIbesn^ add; 

5-bromD-2-[(4-cyaQobenzoyl)aminoJbenzoic add; 

5-bromo-2-[(4-fluorobenzoyl)aiiiino]ben2oic add; 

5-broiiK)-2-{[4-(dinietbylaniino)^ add; 

5-bronM3-2-{[4-(dietliylainin add; 
20 - S-faroixio-2-[(4-but03(ybenzoyl)ammo]be^ acid; 

2-[(l,r-biphenyl-4-ylcarbonyl)aimno]-5-bronK)b add; 

5-broinD-2-{[4-(metbylthio)benzoyl]an}ino}b add; 

5-bromo-2-{[4-(ethylthio)benzoyl]aii^ add; 

5-bromD-2-{[4-(inetlioxycarboiqrl)ben2^ add; 
25 5-bronio-2- {[4-{lxifluQroiDediyl)beDzo^^ add; 

5-broirK>-2-[(3-metlioxy-4-meli^^ add; 

5-bromo-2-[(4-vinyIbenzoyl)ainino]benzoic add; 

5-broim-2-(l-mph1iioylainiao)benzoic add; 

5-bromD-2-[(4-fluoro-l-ii£5)hthoyl)ainino]benzoic add; 
30 5-bronio-2-^2-iiapfaihoylanmio)beDzoic add; 

2-[(l,3-benzodioxol-5-ylcarbonyl)amino]-5-broim add; 

5-bronK>-2-[(4-fora5dbenzoyl)ai^ add; 

5-brorDO-2-[(3-iiitroben2oyl)ainiiio]beDzoic add; 
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5-hromD-2-[(3-methoxy-4-mtroben2X)yl)anm acid; 

5-hrQra>-2-{[4-(inethylsiilfon^^ add; 

5-1rQiDD-2-{[2-cMoro*5-(me^^ add; 

5-bronK)-2-{[3-^ixietho 
5 5-hroiiio-2-{[(9-oxo-9H-fluoren-l-yl)carbo^^^ add; 

5-broim-2-[(3,4-difluorobenzoyI)aiiimo]be^ add; 

S-hroiDO-2-[(4-propoxybmzoyl)aixnno]beDzok add; 

5-broino-2-[(4,5-dixnetli037-2-]3it^ add; 

2-{[3-(acelylo3C5r)beDzoyl]anmo}-^^ 
10 5-broim-2-[(2-bromo-4,5-dimethoxybeM add; 

5-broim-2-[(2-brorQD-5-methoxyben2oyl)anm acid; 

5-bronK^2-[(3-foniiylbenzoyl)anm 

5-teomo-2-[(5-fluoro-2-meth^^ ad^ 

5-hroim-2-[(3-ftooro-4-inetho3c^^ add; 
15 5-bromD-2-{[2-chloro-5-(trifhioromBthyl) 

5-broniD-2- {[(10,1 0-dioxidO"9-oxo-9H-tiiioxaQtlien-3 -yl)carbonyl]aiimio}benzoic 



S-brQnio-2-{{2-[(diethylammo)car1^^ acid; 

5-broiDO-2-[(5-methoxy-2-m1roben^ add; 

20 5-broim-2-{[4-(difluoromethoxy)benzoyl]anm 

5-cyano-2-[(3-hydroxybenzoyl)ammo]benzoic add; 

5-cyaao-2-[(4-hydroxyben2oyl)aiiiino]be^ 

5-bromo-2-( {2-cMoro-5-[(23-dihydro-l ,4-ben2X)dioxin-6-ylaim 

fliK>robenzoyl}ani!no)benzoic add; 
25 5-bromcH2-[(3-{[(4-cMoro-l-naphthyl)anm 

methoxybenzoyl)arDiQo]benzoic add; 

5-broniD-2-[(2-broino-5- {[(4-cMorophmyl)aiirino]sulfonyl}benzoyl)ainm 

add; 

5-bramD-2-[(4-metJioxy-3-{[(4-mD^^ 
30 y]pheiQrI)ainino]sulfonyl}beDZoyI)ai^ add; 
5-broinD-2-[(2-broinD-5-{[(3-chloro-4- 
fluoropheay])aiDino]sulfonyl}beDzoyl)aiim add; 
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5-hromo-2-{[2-irie%l-5-({4-[3-(tri^^ 
yl}siilfony])beii2X)yl]ainino}ben2X)k add; 
54n'onu>-2-{[2-brQniD-5-(2,3-dihy(fro-lH-i^ 
add; 

5 5-lromo-2-[(2-cUoro-5-{[(3-diloro-4-fluorophenyI^ 
fhxorobeiizoyI)aiimio]benzoic add; 

2- {[5-( {[2-(4-aimnophenyl)ethyl]anmio} sulfonyI)-2-mefliyIbe^ 

faromobenzoic add; 

5-hronK>-2-({4-hrc)iiK)-3-[(23-dilqrdi^ 
10 y]ainmo)sulfonyl]benzoyl}amm 

5-bromo-2-[(4-bromo-3-{[etbyl(pyridiii-4- 

ykaethyl)airiino]sulfonyl}beii^ add; 

5-bronio-2-{[4-niethoxy-3-({4-[3-(trifl^ 

yl}sulfonyl)benzoyl]ainmo}ben^ add; 
15 5-brOT30-2H({4^ add; 

5-bromo-2-{[(2-isobutyl-l,3-dioxo-2,3-dihydro-lH^ 

yl)carbdnyl]aiimio}ben2oic add; 

5-bromo-2-({[l,3-dioxo-2-(tetrahydrofiji^ 

yl]carbonyl}aiiimo)benzoic add; 
20 5-bronK)-2-[(4-methoxy-3-mtroben^ 

5-broiiiD-2-[(2-fluorobenzoyl)aiiiino]ben^ 

5-bronio-2- {[(2-niethyl- 1 ,3-dioxo-2,3-dihydro-lH-isoindol-5- 

yl)carbonyljammo}benzoic acid; 

5-cyano-2-[(3-ineili03<y-4-me^^ add; 
25 5-cyano-2-[(8-foniyl-l-n2phthoyI)ainm add; 

5-cyano-2-[(4-qranoben2X)yI)animo]b©Qzoic add; 

5-cyano-2-{[3-(dimethylaiiimo)ben2»yl]ai]^ add; 

5-<yaao-2-[(3-fluorobCTzoyI)ainino]benzoic add; 

5-cyano-2-[(4-vmyIbenzoyl)aniino]bem 
30 5-cyano-2-{[4-(etli3dlMo)benzoyl]ain^ add; 

5-(ryano-24(3,43-trimBl]ioi^^ add; 

5-cyano-2- {[4-(diethylarnino)benzoyl]araino}benzoic add; 

2-[(l, 1 -bq)henyl-4-ylcarbonyI)arDmo]"5-c7an^^ add; 
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5-cyano-2-[(3,4-dimet3iO}grbenzoyI)ai^ add; 

5-cyaiio-2-[(4,5-diinetho3q^-2-iritroben^ add; 

5-<7ano-2-[(3,4-dietho2ybenzo3^a]m add; 

SK7ano-2-(2-naph1]ioylan]mo)be]iz^ add; 
5 5-q^o-2-[(4-efliox3i3enzoyl)aiiiino]ba^ add; 

5-cyano~2-[(3,4,5-trieliioxybenzoyl)ainmo]be^ add; 

5-cyano-2- {[(9-oxo-9H-fluorm-l-yl)carbonyl]anmo}beii^ add; 

SK:yanc>-2-[(4-me1ihoxyben2» add; 

S-cyano-2«-{[4-^)eiit3doxy)benzoyl]^^ add; 
10 5-cyano-2-({2-[(die11iylanmo)c^ add; 

5-cyano-2-[(3-inefhylbenzo^^^ 

5-cyano-2~[(4-propoxyben2X)yl)ammo]be^ add; 

5-c7ano-2-[(3-fiuoro-4-inet]ioxy1:>e^ add; 

2-[(l,3-benzodiqxol-5-ylcarbonyl)aiiii^ add; 
15 5-broiiK)-2-[(4-{[3-(trifluoromeli^ ad^ 

5-broim-2-({4-[2-(4-inethoxyphenyl)e1h^ 

5-broiiK>-2"[(3- {[3-(trifluorome1iiyl) add; 

5-broiiK>-2-({3-[2-(4-inethoxypheD^^^ ainmo)beDZoic acid; 

5-bro2iK)-2-{[4-((ydopen1ylmetli03(^^ acid; 
20 5-bronK)-2-({3-[(3riiitrobenzyI)oxy]^ 

5-broinD-2- {[3-(cyclopen1ylmetho3q^)beaz»yl]anm ad(t 

5-bromo-2-( {3-[(3rfluorobenzyl)oxy]benzoyl} airraio)benzoic add; 

5-broiiK>-2-({4-[2-(2,5-dioxopyiTolidin-l -yl)etho^^ ammo)be]izoic add; 

5-bromD-2-({4-[(3-fluoroben2yl)o3C5r]^ add; 
25 5-bronio-2-{[3-(Ryiidia-4-ylm^^ add; 

5-broiDO-2-({4-[(3-mtxobenzyl)oxy]benzoyl} add; 

5-bromD-2-{[4-(p)aidm-4-ylniethoxy)be^ add; 

5-broim-2-({4-[(3rinethoxy-4-mtrobenzy])o^^ aiDiiio)benzoic acid; 

54)romD-2-({4-[(3,5-dimetii^ 
30 5-bromo-2-({4-[(l-ethyl^op-2-ynyl)o3^^ add; 

S-bromo-2-[(4-{[4-(me11ioxycarbonyl)beii^^ 

5-br6ino-2-[(4- {2-[etbyl(pheny]5ammo]etiioxy}ben2oyl)ai3m add; 
5-broino-2-{[4-(2-pyridm-2-ylethoxy)benzoyy add; 
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5-hroiiK)-2-({4-[2-(2-metliyl-5-i^ 
add; 

5-broinD-2-{[4-(tetrahydro-2H-p^ add; 
5-broinD-2-<{4-[(l-inethylpyTO add; 
5-hronK)-2-({4-[2-(l,3-dioxo-l,3-dihydro-2H-isom^ 
yl)ethoxy]beD2X)yl}ammo)beiizoic acid; 
5-bromo-2-{[4-(but-2-ynyloxy)be^ add; 
5-hroinD-2-{[4-<3,3-dmQe%lbuto3^^ acid; 

5-hronio-2- {[4-<2-isopropoxyeflioxy)ben2oyi]ainm add; . 

2-{[4-(2-aiuIinoetho3iy)beiizoyl]aim add; 
2-( {4-[2-(l ,3-benzothiazol-2-ylthio)elJioxy]benzoyl} amino)-5-bromobeiizoic add; 
5-bromD-2-[(4- {[4-(elhoxycarbonyl)cyclohexyl]oxy}benzoyl)ai^ add; 
5-bronK)-2-^{4-[2-(3-iiitrophenyl)etlioxy] acid; 
2-{[(4*-tert-butyl-l,r-biphenyi-4-y]^caito add; 
5-cyaao-2-{[4-(iiiet33yltHo)benzo add; 
5-cyano-2-[(3-iiietboxybenzoyl)ammo]bei^ add; 
5-K5^o-2-[(3,5-dime1boxybe^ add; 
2-[(2-broiiK)-5-iiiel3iox5benroyl^ add;. 
5-(7ano;2r[(4-fluorobenzoyl)ainmo]be^ 
2-[(3-cUorobenzoy])aniino]-5-cyanobenzoic add; 
5-cyano-2-(l-mph1±ioylainino)ben2:oic add; 
5-cyano-2-{[4-(dime1iiylamino)beru^ add; 
5-q^(>2-[(3- {[2-(ii3etho3Qraetbyl)pyCT 
add; . 

5-cyano-2-{[3-(2,3-dihydro-lH-indol-l-ylsulfonyl)ber^ 

5-cyano-2-({3-[(2,6-dimethylmDipholin^^ add; 
5-cyano-2-( {3-[(diisobutylaDMno)sulfoiiyl]benzoyl} ainmo)benzoic acid; 
2-{[3-(azetidin-l-ylsulfonyl)benzoyl]aiim acid; 
5-c^o-2-[(4-{[methyl(2-phenylet^^^ 

5-cyano-2-({3-[(4-pyriinidin-2-y^era2^^ add; 

2-[(3- {[4-(4-acetylpbeny])p5)erazm-l-yl]su]fonyl)be^ 

add; 

2- {[4-(azepan-l -ylsii]fonyl)benzoyl] ainino} -5- 
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5-cyano-2-{[3-( {3-[(diethylaiiiino)carboi3yl]pq)OT 
yl}sulfonyl)benzoyl]anmio}benzoic acid; 
5-q^o-2-({4-[(2,6-dimetliy 
5-cyanc>-2-[(4-{[(2-hydroxy-l-me%l-2- 
5 pheDyleti3yl)(metl]y])a2xi^ add; 

5-cyano-2-[(3- {[cyclohexyl(iiie1ihyl)ainm add; 
5-cyano-2-({4-[(4-cyano-4-phen^^ add; 
5-cyano-2-({4-[(2-et]Qrlp^eri^ add; 
5-(g^o-2-({3-[(6,7-diinethoxy-3,4-dil^ 
10 yQsii]fi3iQd]beiizoyl}anm add; 
5-cyaiio-2-[(3- {[(3-hydroxy-3- 

phenylpropyl)(methyl)an3mo]sulfonyl} ad(t 

2-[(3-{|T3irtyl(ethyl)ammo]sulfonyl}b add; 

5-cyano-2-({4-[(6,7-dimeliioxy-3,4-d&^ 
15 yQsiilfoiiyl]benzoyl}arDmo)beDzoic add; . 

5-(7ano-2-[(4-{[4-(4-iiitroplienyl^^ 

5-cyano-2- {[4-( {3-[(diethylanmo)carbonyl]piperidm 1 - 

yl}sulfonyl)benzoyl]aii]ino}benzoic add; . , . 

2-[(4-{|l)ul5d(cyanoineth^^ add; 
20 2-[(4-{p3enzyl(isopropyl)ainmo]su]fo add; 

5-cyano-2-( {4-[(23-dihydrc)-lH-inden-5-ylainmo)sii^^ anmio)beiizoic 

add; 

5-cyano-2-( {3-[(4-pheny]piperazin- 1 -yl)siilfonyl]benzoyl} aiimio)benzoic add; 

2-[(4-{\\mtyl(c^ add; 
25 5-(g^o-2-[(3-{[me1iL3d(2-phenylet^^ add; 

2-[(3- {[beDzyl(isopropyl)a]iimo]sulfonyl}1^^ add; 

5-cyano-2-( {3-[(4-hydroxypiperidin-l -yl)siilfonyl]be^ animo)benzoic acid; 

2- {[3-(azepaQ- 1 -ylsulfonyl)beD2oyl]amino} -S-cyanobenzoic add; 

5-<7ano-2-[(3-{[(2-hydroxy-l-methyl-2- 
30 pheDylethy])(me11]yl)aii^ add; 

5-(7ano-2-[(4-{[(2-hydroxy-l-iiiethyW^ 

pheaylethyl)(niethyl)ainino add; 
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5-cyano-2-[(3- {[4-(4-fluorophenyl)pipera^ 
add; 

S-c7ano-2-({4-[(4-faydro23piperidm-l-)d)su^ add; 

5-cyaQO-2-[(4- {[(2'Cymoe^f)(ms^^ add; 
5 5-cyano-2-({4-[(3,5-dimethylpiperid^^ add; 

5-cyano-2- {[3-(oc*ahydroquinolm-l (2H)-ylsiil^^ add; 

2-[(3- {|T]iityl(cyanoiriethyl)ai^ add; 

2-[(3-{[beD2yl(2-cyanoettQrl)anim add; 

2-{[4-(azetidin-l-ylsulfoity5benzoyl]animo}-5-<7anobe^ add; 
10 5-q5^o-2-({4-[(4-n}ethylpq)eridin-l-yl)s ainino)benzoic acid; 

5-cyano-2-({4-[(3-methy]prperidm-l-yl)siil^^ 

5-cyanO"2-[(4-{[(2-hydroxy-l-methyl--2- 

phe]iyle11[yl)(iDethyl)an]mo]si^^ add; 

5-cyano-2-( {3-[(3,5-dirDethylpq^ 1 -yl)su]fonyl]benzoyl}ammo)benzoic acid; 
15 2-[(4-{[ben2yl(2-cyanoethy]^arDino]s^^ acid; 

5-cyaiio-2- {[4-(octaltydroqiiinolin- 1 (2H)-ylsulfonyl)beDzoyl]animo}benzoic acid; 

2-[(4- {[aItyl(cyclopenty])arnino]sulfonyl}benzoy:^aiiim add; 

5-cyano-2- {[4-(moipholin-4-ylsulfonyl)^ 

5-cyano-2-[(4- {[2-(inBthoxyniBtliyl)pyrroK^ 1 -yl]sulfonyl}benzoyl)ainnio]benzoic 
20 add; 

5-cyaiio-2-[(3-{[(2-hydroxy-2- 

phenylethyl)(methyl)ainmo]sulfonyl}benzo add; 

5-(g^o-2-[(3-{[(2-hydro3gr-l-methyl^^^ 

pheir/let]Q^])(n]etbyl)ammo]sul^^ add; 
25 5-c3^o-2-({3-[(4-cyano-4-pheny]p^erito add; 

5-cyano-2-( {3-[(2-etliylpq)eridin-l-yI)siiJfonyl]ben2oyl}ai^ add; 

5-cyano-2-[(4- {[cyclohexyl(rae1iiyl)aiiimo]sulfon^ add; 

5-cyano-2- {[4-(3 ,4-dihydroisoquino]in-2( 1 H)-ylsulfoiiyl)benzoyl]anmio}benzoic add; 

5-c7ano-2- {[3-( {4-[3-(1iifluoromethy 
30 yl}sulfonyl)beiizoyl]anmio}benzoic add; 

5-cyaao-2- {[3-(3,4-dihydroisoquiiK)lin-2(lH)-yl^^ add; 

5-cyano-2-({3-[(3-niethy]^5)eridin-l-yl)sutf^ add; 

5-cyano-2-[(3- {[(2-(7anoetiiy])(mfitbyl)arnmo]si^^ add; 
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5-cyano-2-[(3-{[(2-hydroxy-l-methyl-2- 
phenylethyl)(rnetiiyl)airdno]sul^^ add; 
5-Gyanc>-2-({3-[(4-i]isthy:^^er^ add; 
5-broniD-2-({3-[(5-oxopynroKdm-2-yI)n^ add; 
5 5-hromD-2-({3-[(5-oxopyrroHditt-2-yl)ine& add; 
5-hromD-2-( {3-[(3-inethoxy-4-nitroben2yl)oxy]benzoyl} amiiio)benzoic add; 
5-broniD-2-[(3- {[4-(methoxycarbony^benzyl]oxy}be^ add; 
5-hroiiiD-2-{{3-[(2K)xotetrahydrofiir^^ add; 
5-bronK)-2-[(3-{2-[(lCTt-biitoxycarbcmy^ 
10 pheDyletho>c7}benzoyl)a2nmo]bei^ 

5-bromD-2-[(3- {[4-(ethoxycarbonyl)cydohexyl]oxy}benzoyl)aiirin acid; 
2-({4-[(l-allyIbut-3-enyl)oxy]benzoyl}ammo)-5-te^ add; 
4- {[3-(mDipholin-4-ylsulfonyl)b^ 
carboxylic add; 

15 4 -nietiioxy-4-{[3-{nioipholm-4-y]sutf^ 1 -biphenyl-3-carboxylic 

add; 

4- {[3-(nK)ipholin-4-ylsulfonyl)benzoyl]aiim 

5- (g^o-2-{[3-^cydopeatylsulfonyl)benzoyl]an^ acid; 
5-q^o-2-({3-[(2,3-dihydro-lH-mden-l-yl^^ 

20 add; 

2-[(3- {[benzyl(2-hydroxyethyl)amino]siilfo acid; 
5-cyano-2-[(4- {[(2-hydro3Qr-2- 

phenylethyl)(methyl)aiimo]sulfon^ add; 
5-cg^o-2-[(3-{[4-(4-nitrophenyl)p5)era2m-l-^^ 
25 5-cyano-2-({4-[(diisobu1ylammo)5ulfo^^ add; 

4 - chldro-4- {[3-(inoipholm-4-ylsiilfonyl)b©m)yl]an^ 1 -biplienyl-3-carboxylic 
add; 

2-[(3" {(l)u1yl(2-hydroxyethyl)aiDino]siitf^ acid; 

5- <7ano-2-({3-[(2,3-dihydro-lH-iiKien-5-ylaim 
30 add; 

5-cyano-2-[(4-{[(3-liyaroxy-3- 

phenylpropyl)(niethyl)ainmo]siilfon^ add; 

2-[(4- (|T3en^l(2-hydro3qrethyl)ainino]siilfo add; 
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5-cyano-2-[(3- {[2-(hydrox3meli^^^ -yl]sulfonyl}berizoyl)ai}mo]be^ 
add; 

5-cyano-2-({4-[(2,3-(Mliydro-lH-indeQ-l«y^ 
add; 

5 2-[(4-{|>utyl(2-hydroxyetiiyl)aiiiino]sul^^ add; 
5-cyano-2-[(4- {[2-(hydroxymetityl)p5OToli^ 
add; 

2'[(3'{[d3fyX^^^'^^^ acid; 
. 5-<g^o-2-({4-[(2-niethy^^ adc^ 
10 5-cyano-2-[(3-{[iiieliiyl(2-pyridin-2-^ 

add; 

5-chloro-2- {[3-(qumolin-2-ylcarbonyl)benzoyl]atiiino}b^ add; 

5-diloro-2- {[3-(phenoxyace1yI)beQzoyl]ammo}benzoic add; 

5-cUoro-2-({4-[3"(ine1iio3(ycarbonyl)beii^ add; 
15 5-cUoro-2-[(3-isobu1yrylbenzoyl)ammo]be^ add; 

5-chloro-2- {[3-(2"metho3q^eiizoyl)benzoyl]arim add; 

5-cUorO"2-( {3-[3-(methoxycarbonyl)be^ animo)benzoic acid; 

5-chloro-2- {[3-(tirieD-2-ylcarboiayl)benzoyl]ainm^ add; 

5-cWoro-2-{[3-(cydobu1ylcarbony5beiiroyl]annno}be^ add; 
20 5-cMoro-2-{[3-(3,3-ditnethyIbutanoy])bei^ 

5-chloro-2- {[3-(cydopropylcarboiiyl)benzoyI] arnino}beiizoic add; 

5-chloro-2- {[3-(3-cyclopentylpropanoyl)benzoyl]aiDino}baizoi add; 
. 5-chloro-2- {[3-(3 ,4-difluorobenzoyl)benzoyl]anriiio}ben2oic add; 

5-ddoro-2-{[3-(3,5-diflborobenzoyQbenzoyl]amino}be^^ add; 
25 5.-cUoro-2-{[3-(3-rnel3iyIbenzoyI)benzoyl]anm add; 

5-cyan6-2-({4-[(pyrroKdin-l -ylsiilfonyl^miefliyl]benMyl} anmio)benzoic add; 

5-cyano-2-({4-[(moipholin-4-ylsulfony5iii^^ aimno)benzoic acid; 

5-cyano-2-{[3-(morpholin4-ylcarbonyl)benzoyl]amino}baizoic^ 

5-[(E)-(hydroxyinmo)niethyl]-2- {[3-(inoipholin-4-ylsidfoiiyl)beiK 
30 add; 

5-[(B)-^mBflK)xynimo)met^^ 

add; 
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2-{[3<2,3-dihydrc>-lH-m<lol-l-ylsulfonyI)^ 
yi]yl)benzoic add; 

5-acetyl-2-<{4-[(5-^Uoro-2,3-dihydro-lH-ind^^^ 
add; 

5 2~{[4-(beDzoyIanmo)beEQzoyl]axD^ add; 
5-hroiiK)-2-{[4-(2-furoylanmo)benzoy^ add; 
5-hroim-2-({4-[(rDethoxyacetyl)ammoJ^^ add; 
5-hronK>-2-[(3-{[(6-dibrop3ddin-3-yl)carbo 

5-hromo-2-[(4- {[(6-diloropyridia-3-yI)carbonyqammo}be^ add; 
10 5-broiiio-2-[(3-{[(3-diloro-l-beDzotbien-2-yQ(^^ 
add; 

5-bromo-2-[(4-{[(3-cUoro-l-benzothien-2-yI)carbonyl]^^ 
add; 

2.({4-[(ai]ilinocarbonyQaxnmo]b^^ add; 
15 5-bronio-2- {[4-( {[(3-(7anophenyl)ainmo]carb atimo)ben2oyl]aiiiino}beiiroic 
add; 

5-bromo-2- {[4-( {[(3,5-dicUoroplienyl)aiimio]carboiiyl} arQino)benzoyl]aiDino}beiizoic 
add; 

5-(yaiK>-2<{3-(2,3-dihydro-lH-mdol-l-ylsutf^ 
20 [(lLexanoylainmo)metliyl]beDzoyl^ acid; . . 

5-q^o-2-({3-(2,3-dihydro-lH-indol-l-ylsu^^ 

[(imdecanoylanimo)methyl]benzoyl}airm add; 

2-{[4-[(acetyla3iiino)inethyl]-3-(2,3-dil3ydro-lH^ 

cyanobenzoic add; 
25 2-[(4-a2ido-34odobenzoyl)aiD]iio]-S-cyaaobeDzoic add; 

S-broiDO-2-[(4- {[{6'Xx^oy:ypyndk^^ add; 

5-broniD-2-({4-[(4-cMoroaiiilmo)sulfonyy add; 

5-bromo-2-[(4-{[(4-iiiethoxyphenyl)(mel^^ 

add; 

30 2-[(4-fluorobenzoyl)anmio]-S-iodobeiizoic add; 
5-teoino-2-({4-[(6-ddcjro-5-fhioro-2,3-d% 
yl)sulfonyl]benzoyl} aiDiiio)benzoic add; 

5-bromo-2-({4-[(lH-l,2,4«tiiazol-3-ylammo)s^^ acid; 
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5-hroniD-2-{[4-(2,3-dihydro-lH-R 
ylsulfonyl)beiiroyl]aiiimo}benM add; 

2- {[3-aimao-4-(2;3-diliydro-lH-m(^ -5-chlorobenzoic 
add liydrodiloridQ 

5 5-1romo-2-({4-[(24Q^037am& add; and 

5-hrQirio-2-{[4-(2,3-dihydro-lH-iDdol-l-yl^ 

IS. A method of disinfectiDg or sanitizing coiqprising adnmistering a 
therapeutically effective amoimt of a con^und of claim 1 . 

10 
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